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Purpose of this text 
This book shows first that philosophical determinism does not keep its promise when it 
asserts that it is possible to predict the future and to mentally reconstruct the past. 
 

It then shows how the principles of causality and of scientific determinism are natural 
consequences of fundamental properties of the Universe. 
 

It then clarifies those two principles, and extends their definition so that they govern the 
evolution properties of all laws of nature. Those laws then follow extended determinism, 
whose constructive definition structures it like an axiomatic system; we then prove that it 
is the only principle that governs all physical laws of evolution. 
 

The book then shows how randomness and chaos intervene only in specific situations of 
nature, and how extended determinism takes all those situations into account. It also 
shows how predictability limits also originate in various forms of imprecision, of 
complexity and of nature's refusal of precision. 
 

Since rational decisions require understanding and predicting, they require knowing 
extended determinism. The book uses recent scientific advances in the fields of 
quantum physics and genetics to show limits of the possibility to predict evolution results 
and to obtain the required precision. 
 

The book then draws the consequences of extended determinism on rational thinking: in 
spite of his free will, man remains enslaved by the desires originating in his genetic 
inheritance, his acquired culture and knowledge, and his living context. The book 
explains how he can, nevertheless, follow the precepts of critical rationalism to find 
scientific truths, and to what extent he can understand the world and himself. 
 

Last, the book shows the absurdity of pseudo-scientific notions such as "The anthropic 
principle". It also describes the modern scientific solution of the old philosophical issue 
of the "First cause". 
 

This easy-to-read book is therefore a contribution to rational thinking intended for 
intellectuals with modest scientific background who wish to bring it up-to-date in the 
fields of quantum physics, cosmology, information technology and genetics. 
 

Given the length of the book's complete text, about 503 pages [Book], it is 
recommended to read first the summary of its main ideas, which is 15 times shorter 
[Summary]. All scientific terms such as "eigenvalues" and "matter waves" are explained 
in the book; understanding them fully is not necessary in this introductory text. 
 

[Book] "Determinism Extended to Better Understand and Anticipate 
    A Bridge between Science and Philosophy for Rational Thinking"  (503 pages) 
http://www.danielmartin.eu/Philo/Determinism.pdf  
http://www.danielmartin.eu/Philo/Determinism.htm  
 

[Summary] "Contributions of Extended Determinism to Rational Thinking"  (35 

pages) - http://www.danielmartin.eu/Philo/Summary.pdf  
http://www.danielmartin.eu/Philo/Summary.htm  

http://www.danielmartin.eu/Philo/Determinism.pdf
http://www.danielmartin.eu/Philo/Determinism.htm
http://www.danielmartin.eu/Philo/Summary.pdf
http://www.danielmartin.eu/Philo/Summary.htm
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Philosophical determinism 
 

Definition 
The traditional definition of determinism was published by the French mathematician, 
physicist and astronomer Pierre-Simon de Laplace in his book of 1814 "A Philosophical 
Essay on Probabilities" 

"We should consider the present state of the Universe as the effect of its previous 
state and the cause of the state that will follow. An intelligence which, at a given 
time, would know all of the forces that govern nature and the respective states of all 
its beings ï assuming it is vast enough to analyze that data ï would grasp in the 
same formula the movements of the largest bodies of the Universe and those of its 
lightest atom; nothing would be uncertain for it, the future and the past alike would 
stand before its eyes." 

(That intelligence is often called "Laplace's demon"). 
 
According to this founding text, philosophical determinism asserts that: 

Á The future is completely determined by the present; 

Á The future is completely predictable given perfect knowledge of the present; 

Á Perfect knowledge of the present suffices to mentally reconstruct all of the past; 

Á For each present situation there is a single causal chain (of events or situations) that 
starts infinitely far in the past and extends infinitely far in the future. 

 

Philosophical determinism is contradicted by some facts 
Philosophical determinism, which promises the possibility to predict all of the future and 
to mentally reconstruct all of the past, is contradicted by several phenomena of nature 
quoted in the book. Since a single counterexample suffices to contradict an assertive 
statement, here is one. 

Radioactive decay (nuclear fission) 

The atoms of a sample of uranium 238 will decay (decompose) spontaneously, without 
any cause other than passing time; an atom of uranium will decay into an atom of helium 
and an atom of thorium. The number of atoms of uranium 238 that decay per unit of time 
follows a known law: 50% of the atoms of a sample of arbitrary size will decay in a fixed 
amount of time T called "the half-life of uranium 238"; then half of the rest (one quarter) 
will decay during the next period of time T; then half of the rest (one eighth) will decay 
during the next period of time T, etc. 

Natural (spontaneous) radioactive decay is attributed to the instability of the 
excitation energy of the neutrons and protons of a radioactive atom's nucleus. That 
energy varies spontaneously ï a phenomenon deemed impossible in traditional 
deterministic physics, because it attributes an atom's decay to chance. Due to a 
tunnel effect, that excitation energy may sometimes exceed the potential energy that 
holds the nucleus together (known as the element's fission barrier), causing such a 
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considerable deformation that the nucleus decays. The tunnel effect and its 
spontaneous nature can only be explained using the mathematical tools of quantum 
mechanics, which contradict traditional determinism by introducing spontaneous 
variations of energy levels and probabilities in the occurrence of an event. 

 
Contrary to the promise of philosophical determinism to predict the future, it is 
impossible to know which atoms will decay during a given period of time, and when a 
given atom will decay. Radioactive decay follows a statistical law that applies to a 
population of atoms, but does not predict the evolution of a given atom. 
 
In addition, when a sample contains decayed atoms, it is impossible to know for any one 
of them at what time it decayed, which contradicts philosophical determinism as a 
principle for mentally reconstructing past events knowing the current situation. 
 
Therefore, philosophical determinism cannot keep its promises to predict the future and 
mentally reconstruct the past: this principle is false in the case of radioactive decay. And 
since, according to critical rationalism explained in the book, a single counterexample 
suffices to disprove an assertion, we shall consider philosophical determinism 
erroneous, in spite of the fact that its definition is in some dictionaries. 
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Causality and determinism 
Ever since man needs to understand the world around him and predict the evolution of 
situations, knowing determinism is important for rational thinking. And since 
philosophical determinism does not keep its promise to predict, we will delve into the 
issue of understanding and predicting on a less ambitious basis. We will start over from 
the causal postulate on which philosophical determinism is based, and ignore for the 
time being its promises to predict the future and reconstruct the past. 
 

The causal postulate 
Ever since man existed, he noticed links between situations and phenomena: a given 
situation, S, is always followed by phenomenon P. A natural process of induction made 
man assert a general postulate "The same cause always produces the same effect". 
Reflecting on the conditions that governed the chains of events he observed, he inferred 
the following causal postulate stated below as a necessary and sufficient condition: 

Definition of the causal postulate 

Á Necessary condition: in the absence of the cause, the consequence does not 
happen; every observed situation or phenomenon was preceded by a cause, and 
nothing may exist without having been created. 

Á Sufficient condition: if the cause exists, its consequence happens (it is certain). 

However, that consequence is an evolution phenomenon, not a final outcome: we 
renounce the promise to predict the result of the evolution and retain only the 
postulate that it is initiated. 

 
In some favorable cases, the causal postulate meets the need of rational thinking to 
understand and predict: 

Á The necessary condition allows explaining a consequence by following the flow of 
time backwards up to its cause; 

Á The sufficient condition allows predicting a consequence by following the flow of 
time forwards from its cause: the evolution is certainly initiated. 

 

Scientific determinism 
In order to better understand and predict, rational thinking requires an addition to the 
above causal postulate; it needs a rule that guarantees stability (reproducibility) in time 
and space. 

Stability rule 

The same cause always produces the same effect: the effect of a cause is reproducible. 
The physical evolution laws consequences of a given cause are stable; they are the 
same everywhere and at all times. 
 
Consequently, a stable situation never evolved and never will; it is its own cause and its 
own consequence! Taking into account an evolution after time t requires changing the 
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definition of the observed system. In fact, the flow of time can only be observed when 
something changes; if nothing changes, time seems to stop. The stability rule is not 
trivial; one of its consequences is Newton's first law of motion, the law of inertia: 

"The velocity vector of a body which is motionless or moves in a straight line at 
constant velocity will remain constant as long as no force acts on the body." 

As far as determinism is concerned, this law implies that motion in a straight line at 
a constant velocity is a stable situation that will not evolve until a force is applied to 
the body; such a stable situation is its own cause and its own consequence! 

 
The stability rule allows inducing a physical law of nature from a collection of cause-
consequence sequences: after seeing the same cause-consequence sequence many 
times, I postulate that the same cause always produces the same consequence. We 
may now group the causal postulate and the stability rule to form a principle that governs 
all laws of nature describing a time evolution, the postulate of scientific determinism. 

Definition of scientific determinism 

The postulate of scientific determinism governs the time evolution of a situation due to 
laws of nature, in accordance with the causal postulate and the stability rule. 
 
The deterministic nature of a law of the Universe does not entail the predictability of its 
results or their precision. Philosophers who believe the opposite are mistaken. 
 

Scientific determinism and predicting 
In the definitions of the causal postulate and of scientific determinism we renounced 
predicting evolution results. Since we know that a cause initiates the application of a law 
of nature, predicting an evolution result requires predicting the result of such a law. 
 
Nature recognizes situations-causes and automatically initiates applicable laws each 
time, but it does not know the concept of result, a notion of interest only to humans. This 
remark allows us to eliminate right away a cause of unpredictability independent of 
nature: supernatural intervention. Obviously, if we admit that a supernatural intervention 
may initiate, prevent or alter an evolution, we renounce predicting its result. We will 
therefore postulate materialism; we will also assume that no intervention originating 
outside our Universe or independent of its laws is possible. The opposing doctrines of 
materialism and spiritualism are described and debated in Part 2 of this book, before 
Part 3, which is devoted to determinism. 
 
Three types of reasons that prevent predicting the result of a deterministic law of 
evolution are imprecision, complexity and chance. 
 
Imprecision 

Since the causal postulate and scientific determinism do not promise to predict a result, 
they do not promise to predict its precision either, when it is predictable; and this is 
regrettable since man often needs precise results. 
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Here are cases where the precision of the calculated or measured result of an evolution 
law may be considered inadequate by man. 

Imprecision of the initial values of an evolution, or of a result's measure 

An evolution law applies to variables. If those variables are known with insufficient 
precision, the calculated result may also be too imprecise. If a quantity is measured, that 
measure's precision may be inadequate. 

Imprecision or non-convergence of calculations 

If the calculations required by a formula or to solve an equation are not sufficiently 
precise, the result may be imprecise. This problem is serious, for example, when solving 
a system of equations requires inverting a matrix with thousands of rows and columns: 
inadequate precision may produce degeneracy, which makes calculating the inverse 
matrix impossible. It may also simply produce a result that is insufficiently precise. 
 
When a physical phenomenon has a mathematical model, a computing algorithm in the 
model may sometimes be unable to provide its result, for example because it converges 
too slowly. Sometimes, the algorithm stops because a calculation is impossible: the 
book shows such a case in wave propagation. 

Chaos 

Sometimes a very small variation of a phenomenon's initial data, too small to be 
controlled, produces a considerable and unpredictable variation of the result of a 
phenomenon whose law is precise. This happens, for example, for the direction in which 
a pencil standing vertically on its tip will fall. It also happens when predicting the position, 
thousands of years ahead of time, of an asteroid whose motion is perturbed by the 
attraction of planets. 
 
Chaos is a phenomenon that amplifies effects enough to switch from one solution of a 
mathematical model to another. It occurs, for example, in turbulent flows of liquids and in 
genetic evolution of species, often producing solutions grouped near particular points of 
phase space termed attractors. In practice, chaos limits the predictability horizon. 

Quantum physics 

The book quotes several laws of physics where nature limits precision. Examples: 

Á When a corpuscle moves in a field of electromagnetic force, its position and velocity 
cannot be determined with an uncertainty better than half the width of the 
accompanying wave packet. No matter how fast a photograph is taken (in a thought 
experiment), the corpuscle will always appear fuzzy. 

Worse still, the more precise the determination of position, the less precise that of 
velocity, and vice-versa. 

Á Nature's precision refusal may cause quantum fluctuations. Example: at a point of 
void space between atoms or even between galaxies, energy may vary suddenly 
without any cause other than nature's refusal of its precision and stability. This 
energy variation ȹE may be all the greater that its duration ȹT is small. On average, 
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however, the energy at the fluctuation point remains constant: if nature "borrows" 
energy ȹE from surrounding empty space, it returns all of it less than ȹt seconds 
later. 

This phenomenon is far from negligible: a short while after the Big Bang when the 
Universe was born, it caused the formation of areas of high energy density that later 
became galaxies. From a predictability standpoint, it is impossible to predict where a 
fluctuation will occur, or when, or with what energy variation ȹE. 

Á At atomic scale, nature allows superpositions of equation solutions. An atom may 
travel several trajectories simultaneously, producing interference fringes in Young's 
experiment, when it interferes with itself by going through two parallel slits several 
thousand atom diameters apart. 

A molecule may be in several states at the same time. Example: quantum 
mechanics predicts that an ammonia molecule NH3, whose shape is a tetrahedron, 
may have its nitrogen atom vertex on one side or the other of the plane of its 3 
hydrogen atoms. It predicts that this plane (whose 3 hydrogen atoms are light) may 
spontaneously switch to the other side of the (heavy) nitrogen atom vertex because 
of tunnel effect, without any intervening physical force or absorption of a photon's 
energy. The hydrogen triangle may oscillate between the two symmetrical positions 
with a frequency in the range of centimetric wavelengths. This prediction of quantum 
mechanics is confirmed by radio astronomy observations, both in light absorption 
and emission by ammonia molecules of interstellar space. 

When an experiment determines the state of an NH3 molecule, nature chooses 
randomly which of the two symmetrical states it will reveal. Its choice is not 
completely random, it is an element of a predefined set of two elements called 
spectrum of eigenvalues of the experimental setup: natural randomness is limited to 
the choice of one of the values of the spectrum, all values of which are known 
precisely. In the case of the above ammonia molecule, nature chooses between two 
solutions, each with a certain predefined energy and shape. 

Á Nature's refusal to satisfy man's need to know is spectacular in the non-separability 
phenomenon. The book quotes an experiment where two photons produced 
together (termed entangled photons) make up a single whole object even when the 
photons are 144 km apart: if one is absorbed, the other disappears immediately; the 
consequence is propagated from one to the other at infinite speed since they are 
part of the same initial object, which conserves its wholeness while it is deformed by 
the photons' motions. 

 
In quantum physics, many human wishes of result prediction, precision or stability are 
denied by nature. 

Relativity and causality 

The book describes in detail a property of space-time, due to the speed of light, which 
compels one to reflect on the definition of the causality that governs the transition from 
one event to another. In certain specific cases, two events A and B may be seen by 
some observers in the order A then B, and by others in the order B then A! The first 
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group of observers will know that A occurred before B, and will draw consequences 
different from observers of the second group, who will see B appear before A. 
 
Complexity 

The overall effect of many perfectly deterministic phenomena may be unpredictable, 
even if each phenomenon is simple and its result is predictable. Example: consider a 
small closed container that holds billions of identical molecules of a liquid or a gas. Since 
these molecules have a temperature above absolute zero, they keep moving; their 
kinetic energy results from their temperature. Their agitation makes them bounce into 
each other and against the container's inner surface, their motion obeying well-known 
deterministic laws. In spite of their deterministic motions, it is impossible to know the 
position and velocity at a given time t of all molecules, because there are too many; 
therefore, it is impossible to calculate (predict) the position and velocity one second later 
of one particular molecule, because in the mean time it has bounced thousands of times 
against other moving molecules and against the container's inner surface. 
 
That impossibility is very general: the combined effect of many deterministic phenomena 
with predictable individual evolutions is an unpredictable evolution, whether these 
phenomena are of the same type or not. From a philosophical point of view, we can 
assert that the complexity of a phenomenon with deterministic components generally 
produces an unpredictable evolution. 
 
In theory that unpredictability does not exist, but in practice it does. It does not affect 
nature, which never hesitates or predicts the future, but it prevents man from predicting 
what nature will do. Nature's unpredictability grows with the number of simultaneous 
phenomena, their diversity, and the number of their interactions. 
 
Actually, interactions between phenomena also affect their determinism. An evolution 
whose result affects the initial conditions of another evolution affects its stability rule, 
therefore also the reproducibility of its determinism, which hinders even more the 
prediction of its result. 
 
That is why even though the most complex phenomena (the phenomena of living 
beings, of man's psyche, and of human society) are based only on predictable 
deterministic physical evolutions, their results are generally so unpredictable that man is 
under the impression that nature does anything. We shall come back to this issue below. 
 
Chance 

From a philosophical point of view, we should stop believing in chance as a principle of 
unpredictable behavior of nature. The Schrödinger equation of evolution, whose results 
are probabilistic matter waves, is deterministic in the traditional sense, and so is 
Newton's second law of motion, which is also based on energy conservation: a given 
initial situation always produces the same result, which is sometimes a set of results 
instead of a single result. No unpredictability there, nature is never unorthodox: in a 
given situation, its reaction is always the same. 
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Man must get used to the fact that some situations produce multiple consequences: 
either several laws of evolution acting in parallel, each producing a single result, or a 
single law of evolution producing multiple results. Therefore, when man tries to know the 
result of evolution (for example using a measuring device), nature chooses one 
randomly among those resulting from the initial situation and displays it. 

Nature's choosing process follows a simple rule governed by a form of determinism 
that applies to a set of alternatives instead of applying to a single alternative: if a 
given experiment is iterated a large number of times, each possible alternative 
appears the same number of times. This set determinism also governs other 
phenomena; example: radioactive decay of uranium 238, where determinism 
governs the proportion of decaying atoms per unit of time, not the choice of a 
particular atom that will decay. 

 
Similarly, there is no randomness in the position, the velocity or the energy of a 
corpuscle, there is indetermination, a refusal of nature to grant us the possibility of 
infinite precision that would make us feel comfortable; and this refusal is due to the 
wavelike nature of each corpuscle. 
 
The unpredictability associated with local energy fluctuations is not due to chance, 
either. It is a consequence of Heisenberg's uncertainty principle, which states that during 
a short time interval ȹt an energy is not defined with an uncertainty less than ȹE, where 

ȹE.ȹt Ó ½ä (quantity which is a constant of the Universe). Those fluctuations only 

embody a refusal of precision on the part of nature, a refusal that only lasts for a short 
while and does not alter the average local energy. We should accept the existence of 
those fluctuations as we accept the imprecision on the position of a moving corpuscle, 
located "somewhere" in its wave packet: in none of those cases does nature act 
randomly by doing anything. Other examples of nature's limited precision are given in 
the book in sections that describe chaotic phenomena. 

Conclusions 

Á Randomness affects the predictability of consequences, not consequences proper 
(evolution laws or situations); predictability is a human wish nature ignores. 

Á In nature's laws, randomness occurs only when an element is chosen in a 
predefined set of values of a measurable quantity or of applicable laws of evolution. 

Á A random choice by nature always obeys one of its laws, nature choosing an 
alternative among the solutions allowed by that law. The choice never violates 
another law; in particular, it never violates thermodynamics or conservation of 
matter+energy. 

Á Let us not confuse chance (unpredictability) with indetermination (nature's refusal to 
be precise). 

Á More generally, determinism and predictability are different concepts: the latter does 
not necessarily result from the former (definition of scientific determinism). 
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Conclusions about predictability 

We now know that there are three types of reasons that prevent or limit the prediction of 
consequences: imprecision, complexity and chance. The latter compels us to make clear 
the causal postulate: in the sentence "if the cause exists, its consequence happens" we 
must interpret consequence of a situation as a possibility to be a plural, multiple 
consequences. 
 
Imprecision, complexity and chance reflect the intrinsic nature of the laws of the 
Universe, that man cannot circumvent, and against which rebelling is out of question. 
Therefore, predicting a result (or results) should be done as the case may be, each law 
being a particular case. 
 
Let us see details of this subject. We saw above, in the section about chance, that in 
some situations nature had multiple reactions: 

Á Either by initiating several evolution laws simultaneously, each law acting 
independently and providing a single result. 

This happens, for example, in quantum physics, when the trajectory of a corpuscle 
between a point A and a point B is comprised of an infinite number of simultaneous 
trajectories, each taking a different path with a different velocity vector, but all 
trajectories ending in B at the same time. 

This also happens when a corpuscle's trajectory is defined, at each moment, by a 
packet of superposed waves. Those waves are matter waves that describe 
probability of presence amplitudes that add up taking their phases into account. At a 
given time, if we could see the corpuscle, it would appear fuzzy near the center of 
the wave packet, as if it were composed of an infinite number of imprecisely 
superposed corpuscles. 

But man never sees several consequences at the same time, he can only see their 
result (always unique); and in the case of a corpuscle traveling with its wave packet, 
that result, at a given moment, is a fuzzy position and an imprecise velocity. 

Á Or by initiating a single evolution law giving multiple superposed results that exist 
simultaneously. 

That state superposition may last for a while only at atomic scale. At macroscopic 
scale, the interaction between the state superposition and the environment (that 
occurs, for example, during a physical measure) terminates the superposition and 
communicates to the experimenter only one of the superposed states, chosen 
randomly. The transition from the superposed states to the unique state is termed 
decoherence, and it is irreversible. 

 
In each particular situation, in order to predict its evolution and the result (or results) of 
that evolution with the maximum precision allowed by nature, we shall now take into 
account all of the laws of nature, by redefining determinism in a constructive way and 
terming it extended determinism. 
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Extended determinism 
The book provides a detailed explanation of the Universe's properties that incite 
postulating causality. In this introduction, I will only enunciate those properties. 

Properties of the Universe from which causality is derived 

Á By uniformity of the Universe, I mean its homogeneity (same properties everywhere) 
and isotropy (at each point, same properties in all directions). 

Á By stability of the Universe's properties, I mean the stability rule (reproducibility 
through time and space) of scientific determinism. 

Á By coherence of the Universe's laws, I mean that they complement each other 
without ever contradicting each other. To be precise, they respect the three 
fundamental principles of logic: non-contradiction, excluded middle and identity, 
enunciated in the book. 

Á By completeness of the Universe's laws, I mean the fact that nature has all the laws 
required to react to all situations and account for all phenomena (this is Kant's 
postulate of complete determination). 

In short, nature never improvises; it does not have occasional laws; randomness is 
limited to choosing between predetermined evolution laws or between 
predetermined results of a particular law. 

 
In the rest of this text, we shall postulate the uniformity, stability, coherence and 
completeness of the Universe's laws, and we shall define extended determinism as 
follows: 
 

Extended determinism is the principle that governs the evolution from a 
cause to its consequences due to all applicable laws of nature. 

 
Constructive definition of extended determinism 

Usually a definition describes a word's meaning. Since such a descriptive definition is 
not suitable for extended determinism, I use below a constructive definition that allows 
an infinite extension of this notion deduced from properties of the Universe's laws. 
 
Construction: extended determinism first includes scientific determinism, defined above. 
Then it includes the evolution rules of all the laws of nature, incorporated as follows: 

Á We consider all the laws of evolution of the Universe, one by one, in an arbitrary 
order; 

Á Consider one of those laws. If its evolution rule is already included in extended 
determinism, we ignore it and consider the next law; if its evolution rule is not 
included yet, we incorporate it in the definition of extended determinism; 
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Á Whenever we incorporate the evolution rule of a new law, we verify its coherence 
with rules already included, in order to conform to nature where no evolution law 
contradicts another law in a given situation. In principle, this verification is useless if 
the wordings of the laws respect the coherence rule of the Universe's laws. 

 
Validity of this constructive approach 

As defined above, extended determinism is an axiomatic system, whose axioms of facts 
are the initial conditions of the various evolution laws, and whose deduction axioms are 
the corresponding evolution rules, according to the following semantics: if a situation 
satisfies a given set of conditions, then it evolves following a given rule ï a rule that may 
correspond to one evolution law, or to several evolution laws initiated in parallel. 
 
The theoretical validity of that approach was studied and justified by logicians. They 
showed how an axiomatic system may be complemented gradually, by adding new 
axioms whenever facts or deduction rules appear that may not be derived from existing 
axioms, but whose addition is suggested by the field's semantics. 
 
The practical validity of that approach results from its respect of the scientific method, 
which adds new laws to existing laws or replaces them, as knowledge progresses. The 
construction of extended determinism adds new rules of evolution from causes to 
consequences as required by new laws, excluding redundancies and contradictions. 
 
Universality and uniqueness of extended determinism 
Universality of extended determinism results from its constructive definition, which takes 
into account all the laws of the Universe: all those that are known at a given moment, 
and all those that will be discovered subsequently, as they are being discovered. 
 
Uniqueness of extended determinism may be proven as follows. Being an axiomatic 
system, extended determinism is a set of fact rules and deduction rules, each rule 
originating (by construction) from at least one law of the Universe. Now consider a 
second extended determinism, S, supposed distinct from the first, F. Each rule R of S 
comes from at least one law of nature, a law that was taken into account when building 
F, since F was constructed from all the laws of nature; therefore, this rule R of S also 
exists in F. With the same reasoning, each rule of F also exists in S. Therefore, S and F 
having the same rules are in fact the same set, QED. 
 
 
This is what I wanted to do. I needed about 500 pages to express it, sorry about the 
length. Writing the initial text in French required about one thousand hours, then 
translating it into English doubled that duration because English is not my mother 
tongue. 
 
 

Daniel MARTIN 
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Advice to the reader 
 
About mathematical formulas 

This text contains many mathematical formulas in order to be as precise as possible. To 
a reader with adequate scientific knowledge they justify some statements regarding 
determinism. However, reading and understanding those formulas is not indispensable 
to understand the text; a reader who does not have enough scientific background - or 
who just does not care to read those formulas - may skip them. 
 
About the text's style and structure 
Philosophy texts are often structured like a novel, with few intermediate level titles, 
which leaves it to the reader to understand where he is in the succession of ideas. This 
text is structured as a five-level hierarchy of titles and subtitles, like a course. This 
should help the reader better understand the section he is reading, and quickly come 
back to a passage he already read. 
 

About reading on a computer monitor 
Both formats of this text, PDF* and HTML**, may be read on a computer's monitor to 
take advantage of the many hyperlinks that provide one-click access to the definition of 
a word, to additional information, or to a bibliographic reference on the Internet. A mouse 
click provides a return path to the previous display. The table of contents itself is a list of 
hyperlinks that provide direct access to sections of the five-level structure. Finally, it is 
much easier to find a given word in a computer text using the CONTROL+F keyboard 
command than it is to find it in a printed document; and copying a passage from one 
computer text to another is possible, whereas a printed text requires scanning and 
optical character recognition. 
 

Hyperlink references whose name begins with a D, such as [D1], are at the end of Part 
1. References whose name begins with an M, such as [M3], are at the end of Part 2. 
References that are integer numbers such as [200] are at the end of Part 3. 
 
To avoid reading what you already know 

The extensions of determinism that are the subject of this book make up its Part 3. 
However, since determinism is based on materialism, the definition and implications of 
materialism and its opposite, spiritualism, are summarized in Part 2. In addition, since 
the debate between materialism and spiritualism touches on the issue of God's 
existence, the three arguments for this existence stated during the previous centuries 
are in Part 1. So: 

Á If you know those three arguments for God's existence ï or if you are simply not 
interested in that subject - skip Part 1, which only contains a reminder of these 
arguments, and of the refutations stated to disprove them; 

Á If you know the definitions of materialism and spiritualism, and the arguments in 
favor of or against each of those doctrines, skip Part 2, which is only a reminder of 
these definitions and arguments provided as an introduction to the issues of 
determinism. 
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However, it is better to read Part 3 from the beginning because it calls into question what 
many readers know about determinism. 
 
* PDF version: 

¶ in English: http://www.danielmartin.eu/Philo/Determinism.pdf 

¶ en français : http://www.danielmartin.eu/Philo/Determinisme.pdf 
 
** HTML version: 

¶ in English (this text): http://www.danielmartin.eu/Philo/Determinism.htm  

¶ en français : http://www.danielmartin.eu/Philo/Determinisme.htm  
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1.1 What men expect to find when they think of God 

Á An explanation of the world that science cannot provide: who created it and how, 
etc. 

Á A model of virtuousness and righteousness: God is perfect and infinitely good, 
whereas man is a liar and a sinneré 

Á Perfect justice that recognizes good and bad deeds, rewards good men and 
punishes the othersé 

Á Solace: when a believer suffers from the indifference or the hostility of other men, he 
knows that God loves himé 

Á Absolute power, whereas man's power is limitedé 

Á A complete knowledge of the past, the present and the future (omniscience), 
whereas man is so ignoranté 

Á God is eternal, whereas man is mortalé 

Á God is present everywhere and in all His creatures, etc. 
 
When a man does not know, he reassures himself thinking that God knows. When a 
man has doubts and is afraid, he places himself in the hands of divine Providence or 
prays to obtain help. When a man feels despised or victimized, he thinks that God 
stands by him, loves him and will grant him in heaven the happiness he deserves. When 
a man is afraid of death, he thinks of a life after death, in the kingdom of heaven. When 
a man sees or commits sin, he thinks of God's Ten Commandmentsé 
 Throughout history, the great monotheist religions have played two important roles 
in human societies: a role in culture and ethic, and a social link between believers, who 
were the vast majority of people. Nowadays these two influences are no longer as 
powerful as they used to be, particularly in France, and the consequences on French 
society are severe [D6]. 

1.1.1 André Comte-Sponville's definitions of God and religion 

The French atheist philosopher André Comte-Sponville writes in [5]: 

Á Page 80: 

"By 'God' I mean an eternal, spiritual and transcendent being (both external and 
superior to nature), who may have knowingly and deliberately created the Universe. 
He is supposed to be perfect and blessed, omniscient (all-knowing) and omnipotent 
(all-powerful). He is the Supreme Being, the Creator who was not created (He is His 
own cause), infinitely kind and righteous. Everything derives from Him, but He does 
not derive from anything. He is the Absolute as a person and in His acts." 

Á Page 16: 

"I call 'religion' every organized set of beliefs and rites about things that are sacred, 
supernatural or transcendent, and especially about one or several God(s). These 
beliefs and rites unite those who believe in them and practice them in a moral or 
spiritual community." 
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1.2 Man conceives of God in his own image 

This is no blasphemy, it is a fact: men attribute to God the qualities they do not have or 
have too little of, but they wish they had. Their idea of God is so anthropomorphic that it 
is sometimes naïve; it is obviously a product of their mind that shows their problems. 
They imagine God as a predecessor of man, His creature; as external to man when He 
created him, when He helps him, judges him or punishes him; as similar to him when He 
is jealous of other Gods that man could adore [D1]. 
 
Judging by the number of religions that we have had for centuries, the same pursuits of 
men produced answers that are diverse and adapted to locations and living habits that 
are also diverse. More about this subject below. 

1.2.1 The contradiction that explains the search for a proof of God's existence 

There is a fundamental contradiction in the very concept of a God whose goodness is 
infinite, and whose Providence intervenes in the serious situations when evil could 
prevail: how is it that so much suffering and injustice have always plagued humanity, 
and why does God let man do so much evil? The believers provide an answer to this 
contradiction: "God granted man free will". It seems obvious to me that this answer was 
invented by them to show God to be innocent and to explain why He lets man do so 
much evil. Since it defies common sense, the believers want us to renounce rational 
thinking and factual understanding when it comes to religion; they explain that God's 
acts are beyond our understanding. In short, religion is revealed, and this revelation 
must be accepted without criticism. 
 
The prominent religions are based on revelations presented as truths that must be 
accepted a priori, without proof. For those religions, the search for rational proofs of 
God's existence (our subject in this initial part of this book) is not necessary. The only 
reason why so many clerics and philosophers have tried to provide such rational proofs 
is to convince non-believers to believe; in France, for example, Blaise Pascal and René 
Descartes (who were both scientists and philosophers) worked on this subject all their 
lives. 
 
While parents strive to protect their child, who may be up to mischief because he is not 
yet old enough to be reasonable, our Father lets us sin, then punishes us for sinningé 
 
The contradiction (sometimes called "The Problem of Evil") is even more serious. In [5] 
page 122, André Comte-Sponville reports four hypotheses attributed to Epicurus: 

"Either God wants to eliminate evil, but cannot; or He can, but does not want to; or 
He both does not want to and cannot; or He wants to and can. If He wants to but 
cannot, He is powerless, which contradicts the very definition of God; if He can but 
does not want to He is wicked, which He cannot be; if He both does not want to and 
cannot, He is both powerless and wicked, therefore He is not God; and if He wants 
to and can ï the only assumption that befits God ï why is there evil, and why does 
not God prevent it?" 
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"The fourth hypothesis, the only one that matches our representation of God, is 
therefore disproved by reality itself, the existence of evil. We must therefore 
conclude that there is no God who created the world or governs it, either because 
God does not exist or because the gods (that was the opinion of Epicurus) do not 
take care of us, and disregard the world's order or disorder, because they have not 
created it and do not govern ité" 

 
The contradiction that appears with the problem of evil is so fundamental that many men 
have strived to verify God's existence, or to find arguments that prove it to others. 
 
 



34 
 

1.3 How can God's existence be proved? 

Man's representation of God is very human, and yet so abstract that he cannot verify its 
validity, he cannot prove it experimentally or prove God's intervention in the Universe; he 
knows that God does not take up the challenges of men. That is the reason why, for 
thousands of years, man has been wondering how he can prove to himself and to his 
fellow humans that God exists. 
 
Judaism first, then Christianity, then Islam are revealed religions. Each asserts God's 
existence, formulates his Commandments, and requires men to believe them without 
demonstration or experimental proof. Each has holy texts that reveal God's words 
without factual or logical proof, and asks men to have faith in them. The teachings that 
come from divine revelation are referred to as dogma. 
 
Before the century of Enlightenment [47], which ended with Kant's death in 1804, only a 
few philosophers and a few saints tried to convince men to believe in God by providing 
proofs ï or what they believed were proofs. Kant discovered the absence of value of 
those proofs (more on that subject later), and decided to rebuild from scratch all of the 
rational reasoning on that subject ï and more generally on the subject of our ability to 
know something for certain ï by submitting all of our knowledge to the "Tribunal of 
Reason". In 1781, he wrote in the foreword of the "Critique of Pure Reason" [M3]: 

"Our age is the age of criticism, to which everything must be subjected. The 
sacredness of religion and the authority of legislation are by many regarded as 
grounds of exemption from the examination of this tribunal. But, if they are 
exempted, they become the subjects of just suspicion, and cannot lay claim to 
sincere respect, which reason accords only to that which has stood the test of a free 
and public examination." 

 
The part of metaphysics concerned with the existence and nature of God, as they 
appear when examined using only rational thinking and experience, is called "theodicy", 
which is a synonym for rational theology. This Part 1 is a text about theodicy. 
 
The various arguments for God's existence, which have been enunciated through the 
ages, may be grouped into three main categories: 

Á The cosmological arguments; 

Á The ontological arguments; 

Á The teleological (or design) arguments. 

1.3.1 The cosmological arguments 

Simply put, this type of argument rests on the following reasoning. The existence of the 
Universe is uncertain because it is contingent (it could have existed, or not). However, I 
am sure that something exists (I, for example, as Descartes noticed when he wrote in 
1637 "I think, therefore I am"), which proves that some knowledge may be attained. 
Moreover, since whatever exists must have been created, there is a Creator, God. 



35 
 

Á Various philosophers (Aristotle, Avicenna, Maimonides, Saint Thomas Aquinas, etc.) 
considered that since the world exists, which it does not have to, there must be a 
cause of that existence, and even an initial cause, God. 

Á Moreover, since there is change in the world and change is always the result of a 
cause, and since that cause is itself the result of a previous cause, there must be a 
first cause [16]. That first cause must be of a radically different nature, because it 
was itself not caused, it is God. 

 
In short, the cosmological arguments are based on the postulate that the existence of 
the Universe must have a cause; and since the current situation is due to a chain of 
causes, then the first cause is called God. 

1.3.2 The ontological arguments 

This type of argument rests on the principle that "essence precedes existence": the non-
physical (transcendent) concept of a perfect God precedes His existence, which is only 
a property (an attribute) and a consequence of that concept. (An interesting analysis of 
the possibilities that essence may precede existence or that existence may precede 
essence is available in the famous text by Sartre "Existentialism Is a Humanism" [15]). 

Á Saint Anselm of Canterbury defined God in the 11th century as a concept (an 
abstraction, an idea) such that nothing greater can be conceived. In other words, 
God's essence has the property of being greater than everything else is. From this 
definition, Anselm derived a proof ad absurdum: 

"If God existed only as a concept of man's mind and not in reality, then something 
greater could be conceived: the same God that would also exist in reality. This 
contradicts the initial assumption that God is greater than everything else is. 
Therefore God exists also in reality as a being greater than everything man could 
see or conceive." 

In short, the unsurpassably perfect being must exist; otherwise, it would not be 
unsurpassably perfect. Anselm derives the existence of God from the meaning of 
the word "God", which is an obvious error. 

This argument is called ontological (which means "that relates to the most general 
properties of a being, such as its existence, its possibility or necessity of existence, 
its duration, its future"). It deduces an existence in the real world from a human 
(abstract) idea. We shall see below, using a mathematical example, that man's mind 
can conceive an infinite sequence of infinite sets, each one with more elements than 
each of its predecessors. Almost all of those sets would have more elements than 
can exist in the Universe. Does that make man equal to God? Does it prove that 
"God is in each man"? 

The postulate that there may physically exist something which is greater than 
everything else was dangerous even in Anselm's time, because a counterexample 
was known since the ancient Greeks: in the set of integer numbers there is no 
number greater than all the others (infinity is not a number); so what proves that 
there exists a concept such that nothing greater can be conceived? Deducing a 
physical existence from a false conjecture is an obvious reasoning mistake. 
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Á The French philosopher Descartes also uses an ontological argument when he 
asserts that God exists: since an imperfect man such as himself conceives of God's 
perfection, that concept can only be inspired to him by God. He writes in his Third 
Meditation (http://www.wright.edu/cola/descartes/meditation3.html): 

"éit seems to me that I may now take as a general rule, that all that is very clearly 
and distinctly apprehended (conceived) is true." 

That is an ontological argument. In short, Descartes' reasoning is this: 

"I think, therefore I exist as a thing that thinks. Since I think of something which is 
infinite and perfect, and that thought cannot originate in such a finite and imperfect 
being as I, it must be inspired by something that is infinite and perfect, God. 
Therefore, He exists." 

 
The fundamental error of ontological arguments is obvious, as Kant clearly 
demonstrated: a concrete existence - one that may be verified experimentally - may not 
be derived from an essence, which is a human abstraction. In other words, the existence 
of a concept in a mind does not entail the physical existence of the thought's object. 

1.3.3 The teleological arguments 

Other philosophers (Plato and Aristotle, his most famous disciple), noticed that there is 
order in the world instead of absolute disorder; that nature follows laws (such as those 
that govern the motion of celestial bodies); and that there is a lot of beauty. They refused 
to believe that such order and beauty resulted from chance. They attributed those 
qualities to a deliberate design by a Creator, God. 

Teleology is a doctrine that explains the world's existence by a purpose, the intent of 
an external Creator. This intent is a final cause, as opposed to an efficient cause. A 
cause is called final when it refers to an end that is pursued; it is called efficient 
when it refers to a deterministic link between cause and effect. 

Teleology is also the study of ends, particularly human ends. As a synonym of 
finalism, it is a doctrine opposite to mechanism, which postulates that the existence 
of the Universe is not due to any external volition or interference, and that its laws 
are governed by determinism. Finalism is a form of determinism due to the will and 
power of God. 

The current position of the Roman Catholic Church 

In July 2005, Cardinal Schönborn, archbishop of Vienna, asserted that the Roman 
Catholic Church explains the existence of the world using the teleological argument, 
considered self-evident. He insisted that this position is incompatible with Darwin's 
theory of evolution, which states that species evolve due to random mutations and that 
the fittest survive due to natural selection [D4]. 
 
It is important to know that scientists prove evolutionism since the 1920's by creating 
artificial mutant species using a process similar to natural genetic accidents! 
 

http://www.wright.edu/cola/descartes/meditation3.html
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In July 2007, Pope Benedict XVI stated a clear official position on two issues [D7]: 

Á There are many scientific proofs of evolution, which therefore appears to be real and 
must be accepted; this contradicts Cardinal Schönborn's position; 

Á However, evolutionism does not answer the question of the initial creation of the 
world, a subject on which the Roman Catholic Church states that "reason, creative 
reason, precedes everything and we are truly the reflection of creative reason". 

 
In short, the Roman Catholic Church supports spiritualism and finalism. It also supports 
the cosmological argument of God's existence when it affirms that the Universe was 
created by God. 

1.3.4 Kant's moral argument 

The three arguments above are unconvincing. Being a believer, Kant, the first great 
philosopher who documented their errors (in the "Critique of Pure Reason" [M3]), also 
provided a non-rational argument for postulating God's existence in his "Critique of 
Practical Reason" [M3]. He explained that moral life requires believing in God, because 
only divine power can reward virtue with happiness and punish misdeeds. 
 
Kant states that moral obligations compel man to do his duty, in spite of being free to act 
immorally, following his natural tendencies such as selfishness. Here is a quotation of [5] 
page 36 about ethics: 

"é Moral principles are not the result of a decision or a creation. Every man can 
only find them in his own mind if he has received them (regardless of who from, be it 
God, nature or education). He can criticize an aspect of ethic only by referring to 
another (for example, criticize sexual ethic in the name of individual liberty; or liberty 
in the name of justice, etc.) All moral rules come from the past; their roots are in 
history for society, and in childhood for an individual. Freud calls them the 
"superego" [the ethical component of personality], and they originate in the history of 
society just as the "id" [the psychic content related to the primitive instincts of the 
body] originates in the history of the species." 

 
Following moral rules is not logical in a materialistic world, ruled by an indifferent nature 
with its laws of physics, economy, etc. In such a world, a man's decisions being an 
automatic (deterministic) result of physical circumstances, he is not free, therefore not 
responsible, and his acts are neither punished nor rewarded in the next world; for there 
is no next world and no God. More on this subject in Part 3. 
 
However, moral rules become coherent for a believer, and for an atheist who abides by 
atheistic ethical rules. In western countries, those rules are the same as those of 
religion, and their origin is Judaeo-Christian. 
 
For further details on this subject, please see this paragraph of Part 3. 
 
Kant even states that the moral obligations of altruism and universality [D5] exist a priori, 
because they are a consequence of man's dignity; and they do not require rational 
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justification. He also rejects a justification of virtuous behavior based on fear of 
punishment or hope of reward, in this world or the next: a behavior based on the carrot 
and the stick deserves no credit! 
 
In short, Kant postulates the existence of an imperative duty, which is the supreme 
moral value, does not require rational justification, and implies the goodness and the 
purity of intentions, no matter what results may be expected. Each individual must have 
internalized this duty, which must be one of the values received from his family and 
society. 
 
Kant's arguments for believing in God are simply a few clearly stated postulates, such as 
God's existence and man's liberty. These postulates cannot be demonstrated within the 
framework of logical reason, and must be a result of personal choice. These postulates 
may be invoked by believers as a foundation of their ethic, which must guide their 
behavior in society. However, ethic itself, based on the supreme value of imperative 
duty, does not require these postulates: an atheist or an agnostic may be just as virtuous 
ï or non-virtuous ï as a believer may. 
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1.4 Arguments without value 

The cosmological and teleological arguments start with experimental observations 
based on our world to conclude that they necessarily have a cause outside this world, a 
cause they define as God [16]. 

1.4.1 Causal weaknesses of cosmological arguments 

Summary: a cosmological argument is based on the postulate that the Universe's 
existence and the evolution of situations must have a cause, since they are contingent; 
the first cause of the Universe's existence and subsequent evolution is then called God 
[16]. 

1.4.1.1 Contingency is a vain hypothesis 

What proves that the Universe did not have to exist? Nothing; we are simply certain that 
it exists. Imagining what does not exist is a speculation with no guarantee of rationality, 
since it is beyond our verifiable experience, therefore outside our science, based on 
such experience. In fact, contingency contradicts the principle of identity [16]: something 
that exists, exists; imagining that it did not have to exist is fruitless speculation. 

Examples of speculations about the Universe that are fruitless because they cannot 
be verified experimentally: imagining what it would be like if it had 7 dimensions 
instead of 3; or if gravity did not exist; or if time being cyclic, there would be neither 
a beginning nor an end, so God could not have created ité 

 
What proof do we have that something that exists was created from something else, or 
from nothing? Again, none: the principle "all that exists was created" is a postulate, it 
cannot be proved with logic. An eternal object ï if one exists ï has always existed 
without having been created; enunciated in a more modern way, this assertion becomes 
"time began with the Universe" (in other words with the Big Bang), a postulate that 
nothing contradicts in today's science. 
 
More on this in Part 3: The philosophical objection of "the first cause". 

1.4.1.2 There is no proof of the qualities attributed to God 

The cosmological proofs define God as the first (primary) cause [16] of the world's 
existence and evolution. Even admitting that God is the Creator and the first cause of all 
evolutions, nothing proves that He has the qualities attributed to Him: omniscience, 
omnipotence, goodness, etc. 

1.4.1.3 Conclusion about cosmological arguments 

Man has a natural tendency to affirm the existence of a cause for everything he 
observes and everything he imagines, because it is simple and reassuring. Basing 
God's existence on the Universe's contingency and causality is not convincing; and no 
cause justifies the qualities attributed to God. Cosmological arguments are therefore 
worthless. 
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1.4.2 Weakness of ontological arguments 

Summary: an ontological argument states "Since I can conceive of perfection 
and infinity, God exists". 

 
Kant denounces such reasoning in [M3] as erroneous: 

Á In SECTION IV Of the Impossibility of an Ontological Proof of the Existence of God. 

"It is evident from what has been said that the conception of an absolutely 
necessary being is a mere idea, the objective reality of which is far from being 
established by the mere fact that it is a need of reason. On the contrary, this idea 
serves merely to indicate a certain unattainable perfection..." 

Á In SECTION V 

"...Thus arose that unfortunate ontological argument, which neither satisfies the 
healthy common sense of humanity, nor sustains the scientific examination of the 
philosopher." 

Á Also: 

"A hundred real thalers [silver coins] do not contain the least coin more than a 
hundred possible thalers. For as the latter signify the concept, and the former the 
object and the positing of the object, should the former contain more than the latter, 
my concept would not, in that case, express the whole object, and would not 
therefore be an adequate concept of it. My financial position is, however, affected 
very differently by a hundred real thalers than it is by the mere concept of them (that 
is, of their possibility). For the object, as it actually exists, is not analytically 
contained in my concept, but is added to my concept (which is a determination of 
my state) synthetically; and yet the conceived hundred thalers are not themselves in 
the least increased through thus acquiring existence outside my concept." 

 
In short, an existence in reality cannot be deduced from its abstract representation in a 
human mind. 

1.4.2.1 Understanding the error of an ontological argument 

The error that Kant denounced in all three types of arguments of God's existence ï 
cosmological, ontological or teleological ï is a common reasoning error. From a 
proposition true in a given context, it derives a conclusion outside of this context. A 
logical proof of God's existence based on facts and rules that are certain in our Universe 
cannot be constructed for a concept, God, which is outside our Universe because He 
existed before the Universe, and He created it. (Such a concept is called transcendent). 
The human mind can, and does, extrapolate from our Universe to something beyond, 
but such reasoning is no valid proof. 

We shall see in Part 3 of this book, when presenting the Big Bang and the tiny 
fraction of a second that followed it until the Planck time, that we cannot describe 
what happened during that time ï and a fortiori before ï because the laws of our 
physics are not valid at the energy levels and densities that existed then; therefore, 
discussing that situation is pure speculation. 
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Conversely, extrapolating outside our Universe does not allow us to state that since He 
is outside our Universe, God does not exist. 
 
No logical reasoning may conclude with certainty as to God's existence or non-
existence. Such a belief can only be a personal postulate of each one of us. 
 
In short, an ontological proof is necessarily erroneous, because it states that since our 
mind conceives of something that thing exists, in other words that concrete existence is 
contained within (is a consequence of) abstract essence. 
 
Kant went beyond; he showed that metaphysical concepts such as God and the soul are 
irrational inventions of the human mind, or illusions that appear when trying to find 

truths that are absolute or universal, or the initial causes of natural phenomena. These 
first truths or causes are illogical speculations. 

Anselm's error 

In addition to the logic errors quoted above in the analysis of the three arguments of 
God's existence, it is interesting to analyze Anselm's own error in his ontological 
argument. 
 
The notion of "greater than everything else" implies the possibility to compare two 
concepts: God who exists only as a concept and God who exists both as a concept and 
in reality. Kant noted that in our mind, a real object has the same abstract representation 
as the abstraction of this object, which is its representation, by definition. Two objects 
that have the same mental representation are impossible to differentiate; a comparison 
is bound to find them identical. 
 
In addition, the notion of "greater than everything else" is so vague that it sometimes 
does not make sense. In fact, it makes sense only within an ordered set, which is not the 
case for the two-element set {God who exists only as a concept; God who exists both as 
a concept and in reality}, that cannot be ordered since its two elements are identical. 
Even in an ordered set such as the set of natural integers, we know since the ancient 
Greeks that there is no integer number greater than all the others are, since infinity is not 
an integer. 
 
Anselm's error is still very frequent nowadays, because many people lack intellectual 
rigor. Either they consider true a proposition [6] that is not true ï or not always, or they 
perform mental operations such as comparing apples and oranges. Rigorous reasoning 
must be learned, which requires effort; it benefits from the practice of fields such as 
mathematics (especially geometry, analysis and set theory), and the construction of 
algorithms such as computer programs. It also requires knowing oneself in order to 
avoid as often as possible decisions dictated by our wishes in spite of our reason. 
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1.4.2.2 An example from arithmetic 

In the set of fractions {F} whose numerator and denominator are both non-null integers it 
is always possible to divide a fraction A by a fraction B; this gives a quotient Q which is 
always also a fraction of {F}: in this set {F} division is always possible. 
 
If I invoke this possibility to state that in another set, the set of non-null integers {N}, 
division is always possible, I make an error: in {N} the quotient of 3 by 5 does not exist. 
A rule or a possibility valid in the first set, {F}, is not necessarily valid in a different set 
such as {N}. 
 
This example shows that applying the rules of a domain in another is dangerous. In 
particular, the laws of our Universe have no reason to be applicable outside ï if there is 
such a place. Moreover, if there is, nothing proves to us, in our Universe, that the laws 
that apply there are the same. Any conclusion regarding a place outside our Universe is 
pure speculation with no rational value. 

1.4.2.3 An example from cosmology 

Here is another example of the erroneous nature of ontological arguments. A number of 
recent mathematical theories about the beginning of the Universe at the time of the Big 
Bang, and its subsequent expansion, present the possibility that other universes exist. 
Such universes are - and will forever remain - inaccessible to us. Those theories 
consider the possibility that one or more of those universes are governed by physical 
laws that differ from ours, for example because fundamental constants such as the 
speed of light, c, or the constant of gravitation, G, would have different values. 
 
The existence of such laws would not be illogical, and would not contradict physical laws 
that apply in our Universe. If we asserted that since we have, in our Universe, laws that 
are proven and provide verifiable predictions, such laws would necessarily be applicable 
in another universe, we would be mistaken. 

In general, absolute concepts (laws or constants of physics, for example) that apply 
in all conceivable circumstances are dangerous. For example, Relativity proves that 
the measures of time and distance are relative to an observer's motion and to 
gravitational fields. The absolute time and space of Newton's physics are only 
approximations. 

 
Another erroneous assumption is that biological laws that apply on Earth are necessarily 
applicable on any other planet in the Universe that supports life: on such a planet, the 
very definition of life may be different. On Earth itself, for example, there are 
extraordinary living beings known as extremophiles, which live in environments where 
physical or chemical conditions are extreme: temperatures warmer than 100 degrees 
Celsius (212 degrees Fahrenheit); high salt concentration; or very high pressure. Some 
consume carbon dioxide and hydrogen to produce methane gasé 

1.4.2.4 Generalization: reasoning by analogy or induction is dangerous 

The examples above are generalizations based on the ability of the human mind to 
reason by analogy or by induction, thus drawing conclusions from facts or rules that 
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appear similar, or generalizing from a few special cases to all. These two types of 
reasoning are indispensable, because they enable our mind to build useful abstractions, 
and models of reality that are absolutely necessary to our thinking. However, they are 
also dangerous, since they may bring about abstractions and models that are erroneous. 
Example: if, on three different occasions, I met Greeks who robbed me, I should not 
generalize and state that all Greeks are thieves! This example is trivial, but there are 
people who stop paying attention to someone else's opinions after he expressed one or 
two only that they disagree withé 
 
Using analogies is also dangerous when our mind neglects some aspects of reality to 
conclude from a few others that an object is, or behaves like, another. 

1.4.2.5 A mathematical example of the inventiveness of our mind 

For this example of the inventiveness of the human mind, we first need to know the 
number of parts (subsets) of a set of N elements. 
 
Let us start with an example. Consider the set of 3 elements {a, b, c}. The set of all its 
parts is the set {(a,b,c); (a,b); (a,c); (b,c); a; b; c; nothing}, which has 8 elements. We 
notice that for a set of 3 elements the number of its parts is 23 = 8. 
 This property is general: a set of N elements has 2N parts. This is easy to prove by 
noticing that the terms of the development of (1 + 1)N are the number of combinations of 
N elements considered p at a time (called CN

p), p varying from 0 to N: 
 

2N = (1 + 1)N = CN
0 + CN

1 + CN
2 + é + CN

p + é + CN
N,    where CN

0 = CN
N = 1 

 
Therefore, the set {U} of all the parts (subsets) of a set {S} of N elements comprises 2N 
parts, a number always greater than N > 0. It is obvious, anyway, that {U} has more 
elements than {S}, because it comprises all the collections of elements of {S} in addition 
to the elements of {S} proper; therefore {U} is "richer" than {S}. 
 
Now consider the set of all geometrical points of the Universe, each point being 
considered at all times in the past, the present and the future: this is Einstein's four-
dimensional space-time continuum. Now consider at each point of this continuum all 
existing physical properties, both scalar (numerical) such as the local temperature and 
pressure, and vector, such as gravitational attraction and electric field. 
 
The couples {continuum point, property} are the elements of a set {U} which is as rich as 
the Universe, for every object we may consider in the Universe is a part (subset) of {U} 
such as a huge galaxy, one of its stars, a tiny speck of interstellar dust, or even a 
volume of space which is absolutely devoid of matter, but may have been traversed by a 
photon of light a year ago. If God created the Universe, He created all the elements of 
{U}, and nothing more that we can know about; and He is responsible for the evolution of 
those elements through time. 
 
However, the human mind can conceive the set {P(U)} of all the parts of {U}. {P(U)} 
comprises all of the objects that have existed, exist or will exist in the Universe, plus 
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many collections of couples that are pure abstractions. Therefore, {P(U)} is richer than 
everything that existed, exists or will exist in the Universe. 
 
We now see that the human mind can conceive abstractions richer than whatever God 
created physically (in our Universe, because outside ï if there is an outside ï we do not 
know, and never will). Moreover, in the human science of mathematics, there is a theory 
known as the theory of transfinite numbers, which defines an unlimited sequence of 
infinite sets, each one infinitely richer than its predecessor, and all but three richer than 
{P(U)}. 

The above proof is based on the assumption that the Universe created by God has 
a richness deriving from the richness of some sets of points and properties. With 
that assumption, the proof shows that man can always imagine sets richer than any 
given set; it is therefore based on the fact that our imagination is limitless. 

 
Therefore, the human mind can build concepts richer than everything that exists in 
reality, concepts that are necessarily pure abstractions with no physical correspondence. 
Man's conception of a God who created everything and exists really is therefore 
suspicious: it could be a simple abstraction, like the set {P(U)}. 
 
The believers will object, of course, that by creating man, God also created his essence, 
which includes his mind's ability to invent; so He also planned the discovery of the 
transfinite sets, and there is nothing man can conceive that is larger or richer than God, 
or new to Himé 

1.4.2.6 A culture or a religion cannot be universal 

I describe as "universal" something that is true everywhere and for all men, that was 
always true and will remain true in the foreseeable future, in all circumstances. Each one 
of the three monotheist religions, Judaism, Christianity and Islam, considers its revealed 
truths and values universal. 

(Please do not confuse the meanings of universal, universality [D5], and the 
important concept of universals [168].) 

 
For each one of those religions' believers, all men should have the same values, those 
that are taught by his religion. Unfortunately, this is not the case: these three religions 
have many values in common, but many behavior rules they teach are different. Those 
differences are not limited to religious beliefs; they are often cultural. 
 
I call "culture" a production of man's society, in order to distinguish it from "nature". In 
that sense, religion is a cultural production, a subset of a particular culture. Example: 
after only half an hour of reading the Koran, it is obvious that the Muslim religion 
originates in the culture of a people living in the Arabian Desert, approximately in the 7 th 
century. 
 
A culture could be universal only if human nature was unified, which is not the case and 
never was. Some moral values such as allowed/forbidden, some esthetic values such as 
beautiful/ugly vary depending on the epochs and societies, and always have varied. 
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Examples of such variations are the opinions about cannibalism or virginity, the models 
of feminine beauty, etc. There are, however, cultural universals [168]. 
 
Since every culture has values, beliefs and attitudes that are not universals, a universal 
religion cannot exist, even if the believers of each monotheist religion claim that their 
religion is universal! In general, the moral values of a religion, and the esthetic values of 
a culture, are only appreciated by the followers of that specific religion, or by the persons 
who have that specific culture. They are not (or are far less) appreciated by followers of 
another religion or atheists, or by persons who have another culture. Religions and 
cultures are therefore relative to social groups, even though all men share the same 
universals. 
 
Cultural relativism, which many intellectuals admit nowadays, has an important 
consequence: it is unacceptably wrong to judge the values of a culture or a religion 
based on those of another culture or religion! In this 21st century, we do not want to 
repeat the mistakes made until the beginning of the 20th, when peoples of Africa, Asia or 
Australia were considered savages and infidels by Europeans, and so primitive that they 
had to be colonized for their own good. 

Comment on cultural relativism: the values of the universals [168] are universal only 
because they characterize the very notion of human being; no culture may negate 
any of them. For example, each human being, regardless of his culture, is entitled to 
respect of his physical integrity; as a result, no culture ï even if it is part of an 
African tradition ï may justify mutilations such as excision. The Westerners, who in 
the name of political correctness and the respect for foreign cultures, tolerate 
practices such as excision or depriving women of some fundamental rights, behave 
like barbarians. 

 
We may now extend to culture and religion the rule first introduced by Kant about the 
logical proof of God's existence: God being, by definition, external to our Universe, His 
existence may not be deduced from facts and rules of our Universe. Similarly, it is wrong 
- both logically and morally ï to judge the values of a culture or a religion from the point 
of view of another. 
 
All we can do, as a temporary working hypothesis, is to suppose that the exterior of a 
domain behaves like its interior, but this is only a conjecture, an initial representation 
whose consequences must be verified, and which must remain hypothetical as long as 
they have not been. By definition, such a conjecture is not verifiable regarding 
something external to our Universe, in particular God. 

1.4.2.7 Consequences of the multiplicity of religions 

Religious beliefs are not verifiable, and there are several religions. Since truth is one: 

Á If we consider a particular religion, with all the facts it reveals, as either true or false, 
then at most only one of the religions is true and all the others are false, a sad 
conclusion for their believers; 
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Á If we consider a particular religion's revelations as true for some and false for the 
others, we antagonize all its believers, who generally refuse to question any part of 
its dogma. 

 
A religion is necessarily intolerant as to its dogma, which is not open for discussion; it 
negates the validity of the others, and terms them heretic. A believer is allowed to refuse 
to believe without proof, except when the subject is his religion; in the field of faith, he 
must give up rationality. Some people consider such a renunciation insulting for their 
intelligence, their freedom and their human dignity. 

1.4.3 Weakness of teleological arguments 

By definition, a teleological activity has a purpose (a finality, to be exact). The supporters 
of a teleological argument of God's existence (called "creationists") consider our world's 
marvels, or surprising properties, as evidence of a finality, because the probability of 
their occurrence by chance is extremely small in their opinion. They attribute this finality 
to God's will and consider it a form of determinism. For those supporters, and 
particularly for the Roman Catholic Church which affirmed it again in 2005, and again in 
2007: 

"It is obvious that the world, with its physical laws, and man with his soul, do not 
result from chance, but from a divine will; that proves the existence of God, the 
origin of that will." 

Some (but not Pope Benedict XVI) oppose Darwin's interpretation of evolution, which 
results from random mutations and natural selection. 
 
The creationists' opinion is contradicted by all the scientific facts that support 
evolutionism, facts that just about all scientists outside the United States (!) recognize as 
true, and that even Pope Benedict XVI himself admits. 

Paleontology, for example, provides many facts incompatible with creationism and 
teleology; if the evolution of species was governed by a finality, then this finality 
should follow general laws that enable prediction ï in other words deterministic 
laws, but this is not the case since it is governed by chaos rules modeled today by 
the mathematical laws of strange attractors discovered by Ilya Prigogine. 

 
Finally, even admitting that the Universe results from a creative will, therefore from a 
Creator, nothing justifies attributing to Him the qualities of perfection, of righteousness 
and of mercy believers attribute to God, especially because there is a Problem of Evil. 

1.4.3.1 Some phenomena of life are governed by genetic software 

Modern molecular biology shows the existence of a genetic program in every living 
being. This program acts like computer software interpreted by cellular mechanisms. It 
governs all the phenomena of life, including adapting to evolving environments by self-
programming; repairing genetic replication defects; the evolution of species; and thinking 
in general, since that process exists only by means of neuron activity. 
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We have evidence today that the noblest functions of life are created by living matter 
and its genetic software while its cells are created; no transcendent intervention is 
required (details). We even know what confused some philosophers when they 
mistakenly declared that man has free will in spite of materialism. However, we have not 
yet created a living being, not even a unicellular one, from inorganic chemistry 
molecules. Some researchers pretend that success is drawing near; but so far, they 
have not succeeded. 
 
As was explained above, we do not have ï and never will ï a proof that a transcendent 
intervention in our Universe is impossible, or that none ever occurred. 
 
A more thorough description of the importance of genetic software is available in Part 3. 

1.4.3.2 Weakness of creationist arguments 

All the arguments invoked by creationists have in common their amazement at the 
complexity and level of adaption to their environment of many living beings, ranging from 
man and his intelligence to a simple bacterium that nevertheless has a swimming 
flagellum and remarkable vital mechanisms. Creationists refuse to accept that such 
levels of complexity or adaption may result from random mutations, as evolutionism 
asserts, so they attribute them to God. Their reasoning contains three errors: 

Á They forget time, by assuming that living beings were created as we see them 
today. 

Life appeared on Earth about 3.5 billion years ago, enough time for over one trillion 
generations of bacteria to follow one another, each one having an opportunity to 
undergo a mutation. The first hominids appeared, differentiating themselves from 
monkeys, about 8 million years ago, and went through dozens of known successive 
stages before they became today's Homo sapiens sapiens. We also know the 
succession of stages that let monkeys evolve from simpler animals; this evolution 
occurred over millions of centuries, enough time for the mutations to happen. 

Therefore, pretending that the level of complexity and adaption of today's living 
beings is too unlikely to result from Darwinian evolution simply forgets the time 
available for the many successive generations to evolve through mutations, and for 
natural selection to let only the fittest survive. 

Á They forget the principle of identity, one of the three fundamental principles of logic 
[16]: at any given time, a situation is what it is (exactly what it is, with 100 digits 
accuracy if it is the measure of a value!), and it cannot be anything but what it is. 

A man may marvel at the minuscule probability of the current situation having been 
produced by chance, because men often marvel at what they cannot explain. 
However, the fact is that the situation at this time cannot be other than what it is! 
Therefore, any calculation of the probability for this situation (or a value of one of its 
variables) to be what it is that does not produce a result of 1 is false; it is a pure 
speculation. 

Please see the complete discussion of that argument there. 
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Therefore, finding astonishing results or coincidences in an existing situation is a 
psychological phenomenon that does not justify attributing them to God's will. 

Á They offer no scientific theory to replace evolutionism. Scientific progress is always 
achieved through a constantly improved understanding of nature that does not 
explain it by God's intervention, metaphysics or magic, but only using experiments 
and logical deductions. Attributing a phenomenon of the real world to God 
renounces its scientific explanation. 

Creationism is not a scientific theory, its hypotheses cannot be tested 
experimentally, and it cannot be used to predict the future. 

 
In short, the teleological argument is based on a reasoning error, which has 
unfortunately remained quite common to this day "Since I cannot justify scientifically the 
world's marvelous harmony and the complexity of its creatures, I attribute them to God's 
will". This argument is equivalent to "Whatever I do not understand, I attribute to God." 
That is what the Roman Catholic Church has been doing for centuries for many 
"miracles" it could not explain otherwise. Why not attribute the world's creation and 
harmony to an advanced race of beings from another galaxy? Ignorance does not justify 
inventing an explanation and does not prove its value! 
 
For further reading on "Intelligent Design" (a modern form of creationism) and education, 
please see the official report of the Council of Europe [D8]. 
 
Another modern form of the teleological error and its finalism is the anthropic principle. 

1.4.3.3 Psychology of creationism 

We have already discussed above the fact that man conceives of God in his own image. 
Man always acts with a purpose in mind, because he has desires and natural 
inclinations. When he imagined God, he conceived of him with the same thought 
process, just as he imagined that God was jealous of other gods, which men should not 
adore [D1]. It is more reassuring to think that evolution is governed by God, who is 
merciful and righteous, rather than by chance, which is indifferent and inhuman. 
 
Kant believes that man imagined that the world's creation is a result of God's will. Kant 
attributes to God's will only the ethical cause of the world's order and evolution. He 
believes in a moral teleology, but not in a physical teleology. He demonstrates that logic 
excludes the possibility that nature's finality originates in a being ï God ï who is both 
inside nature (inside the Universe) and outside. 

1.4.3.4 The concept of a God who is both a creator and intelligent is contradictory 

If God is all-knowing, He does not think, for He has no problem to solve. Therefore, He 
cannot have intentions, since an intention is a thought and supposes the existence of a 
project that precedes its completion. If God conceived of a project, this project would be 
a possibility that is not yet completed, so God would be finite, which contradicts His 
property of being infinite. Therefore, one cannot attribute to God a separation between 
thought and the existence of His creations, since such a separation would imply His 
finiteness. This reasoning is due to Spinoza, who concluded: the existence of a God who 



49 
 

is both a creator and intelligent is absurd, which implies that the notion of a divine finality 
that governs the world is also absurd, which makes the concept of a divine Providence 
just as absurd. 
 
The contradiction inherent to the notion of a God who both creates and is intelligent 
comes on top of the contradiction we already noted above regarding the Problem of Evil. 
The latter compelled the believers to declare that "God grants man free will" and that 
when the subject is religion, man must renounce rational thinking. 
 
These two contradictions prompt us to be cautious: conceiving of infinity can lead man to 
contradictions, since his concepts and logical thought mechanisms are adapted to his 
limited Universe ï and only to his Universe. 
 
Conclusion: the concept of God is an illusion, an irrational projection of our desires, our 
fears and our hopes; Man conceived of God in his image, and this image is full of 
contradictions. 

1.4.4 We should reason using only representable concepts 

This paragraph shows that even a non-contradictory concept of infinity (such as an all-
powerful God who does not create and does not plan projects), may be useless when 
thinking about our world, because it cannot be represented clearly; thinking with such a 
concept risks manipulating meaningless words. To be meaningful, an abstraction must 
be associated with (represented by) some form of sensory perception such as an image. 

Examples: 

¶ For the concept of "circle" to be meaningful enough, I need the ability to 
associate it with something concrete, such as a ring drawn on a piece of paper. 

¶ In this text about determinism, we will extend the domain of sensory perceptions 
to interpret phenomena described by equations and functions, which are the 
only tools that can represent them at atomic scale, too small for our senses. 
With a little experience, we will build mental representations of these equations 
and functions that associate them with images of curves and surfaces. 

 
Unfortunately, there is no way of representing God's infinity using an image, a diagram 
or an equation. We can define this concept with rules such as "He is greater than 
everything else"; or "He is omniscient"; or "His divine Providence is infinitely merciful", 
and such rules are hard or impossible to represent using sensory perceptions. 
Suppose I accept without any sensory representation a rule such as "His divine 
Providence is infinitely merciful", and apply it to the real world in which I live, with its 
wars and suffering; a contradiction appears then between the concept of Providence 
and reality. In fact, the representation of the concept is built by its application to the real 
world (its consequences), and that is when the contradiction appears. Therefore, an 
abstract concept must be validated using sensory perceptions of what it implies. 

Example: if I consider applying for a job that is absolutely new to me, I should try to 
build meaningful mental representations of what its activity implies: what will I do 
every day? Will I be able to do it? Will I be happy doing it? Etc. 
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1.5 Agnosticism and atheism 

Kant's position on the existence of a God who created the Universe is agnosticism: the 
statement "God created the Universe" cannot be proved within the framework of logical 
reasoning; God's existence is a postulate, as are the soul's immortality, and man's free 
will. Such postulates cannot be proved, yet they are indispensable to a believer to justify 
doing his duty and respecting ethic rules. 

Á For an atheist, ethical behaviors are not necessarily rewarded; and evil deeds are 
not necessarily punished. Therefore, there is no compelling personal reason to 
respect moral rules, and it is the duty of society to enact, teach and enforce legal 
rules, which often cannot replace moral rules. 

Á For a believer, all acts are rewarded or punished sooner or later by God. Postulating 
His existence is therefore necessary to justify doing one's duty. 

 
The impossibility to prove God's existence within the framework of concepts originating 
in our Universe and of logical reasoning is somewhat similar to Gödel's theorems [6]. 
These two theorems, known as incompleteness theorems, prove that in every axiomatic 
(formal) system that comprises arithmetic there are propositions whose logical value 
(true or false) cannot be proved. In that system, it is even impossible to prove that its 
axioms are coherent (non-contradictory). In short: in a given formal language, truth 
cannot be defined in the language itself, it must be defined in a more powerful language, 
external to the former. A more detailed explanation may be found in [6] and in Part 3. 

1.5.1 Pascal's wager 

The French philosopher Blaise Pascal admitted that God's existence could not be 
proven like a geometry theorem. He proposed a wager to skeptics (unbelievers) "Since 
it's impossible to prove that God exists, it's wise to bet that He does. Then, if God does 
not exist, the skeptic only wastes the time and effort of his short life on Earth; but if He 
does exist, the skeptic gains an eternal blissful life. The potential benefit is infinite, 
whereas the potential loss is finite; therefore, it is wise to bet on God's existence." 
 
This reasoning is clearly weak: 

Á It replaces searching for the truth (does God exist?) by a pursuit of personal interest, 
which is suspicious and invites skeptics to believe that this truth is false, unlikely or 
unprovable; 

Á Nothing proves that there are only two possibilities: the existence of God, with His 
Paradise, Purgatory, Hell, and Christian Commandments; and non-existence. If God 
and life after death were different from what the Christian Church states, then the 
skeptic could have chosen wrong by omitting other possible alternatives; 

Á If odds were different - such as 99 chances out of 100 to go to Paradise even after a 
life of sins, because God forgives - would the effort to abide by ethic rules during an 
entire life still be justified? 
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In my opinion, Pascal's wager belongs to the type of reasoning that an audience accepts 
when a talented lecturer delivers it, because it seems correct in the time available to 
reflect on it while the lecturer speaks; but it is not a reasoning that may be accepted by 
people who read it and reflect on it. 

1.5.2 Atheism, positivism and altruism 

Being an atheist is a personal choice, which is just as justified ï or unjustified ï as being 
a believer. The positivist philosophers thought that scientific knowledge, provable or 
empirical (justified by experience), could and should replace revealed faith in God. 
Therefore, they accused believers of inventing, in their religion, a myth based on an 
illusion intended to comfort the wretched, by making them hope that after their death 
they will obtain happiness and justice. Sigmund Freud used to say that religion is always 
based on an illusion that originates in the infantile desire for protection and consolation. 
 
Believer or not, a man needs to adopt an ethic that enables him to be in peace with 
himself and in harmony with society. The issue then is defining and justifying rules such 
that the interest of society takes precedence over that of the individual. 

Á For a believer, this is not a problem, and the rules are spelled out clearly. He who 
lives by the rules is promised Paradise, and he who breaks the rules may end up in 
Hell: the carrot and the stick. 

Á For an unbeliever, Kant has shown that reason could not justify altruism and 
universality. [D5] ("Why sacrifice my personal interest to that of someone else or 
society, if I am not afraid of being punished and I cannot hope being rewarded?"). 
Kant accordingly proposed, to believers and atheists alike, a supreme postulate of 
value that replaces revealed truth: duty. A man must do his duty and be virtuous 
because it is his duty, and it is the only way to have merit. Indeed, he must 
internalize ethic rules so perfectly that he does not need to be afraid of being 
punished by God or by human Justice, and that he does not need to hope for a 
reward. His reason for being virtuous must be his sense of duty, which must be 
acquired through education and the imitation of wise men. 

We shall see in Part 3 that Kant's reasoning is wishful thinking, because it implies that a 
man's willpower is stronger than all his desires, so that his reason can always prevail 
over those desires. As Freud has shown, this is not the case: a man has an ordered set 
of values, and if his desire for virtue and the respect of duty is weaker than another 
desire, he cannot wish to do his duty, he will strive to satisfy the stronger desire. 

1.5.3 Exists, does not exist or exists differently? 

So far, we have considered only two hypotheses: God exists and God does not exist. 
Could not there be a third possibility, God exists differently? To be precise, can we 
answer the question "Is there something outside our Universe (something transcendent) 
that may interfere with the events inside our Universe?" 
 
The latter question may be rephrased using the concept of determinism: "Are there 
physical phenomena in our Universe that do not follow the rules of determinism, which 
implies causes entirely internal to our Universe?" 
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This issue is particularly important by its moral implications: "Is a man free to decide 
what he wishes, assuming that this freedom implies escaping determinism at least in 
part, or are all of his decisions determined by physical causes within our Universe? This 
issue will be discussed in Part 3. 
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1.6 Conclusions 

As far as I know, at this time no philosopher has successfully contradicted Kant or even 
improved on his conclusions. It is impossible to prove: 

Á That God exists, or that He does not exist; 

Á (If He exists) that He has or has not created the world, and that He intervenes in it or 
not. 

 
Believing in God remains an option for men who need a religious justification of the duty 
to act morally, but as a postulate. Explaining the world's creation and its finality (if there 
is one) by God's existence is unprovable, and can only result from a personal, arbitrary 
decision, for example by believing the revelations of a religion. 
 
This book postulates that it is possible to explain the world's existence and the evolution 
of its living beings, including man's intelligence and free will, without resorting to God's 
existence and intervention. 
 
André Comte-Sponville's book [5], published in September 2006, shows quite clearly 
that it is possible to find and adopt an ethic and a spirituality without believing in God or 
in a revealed religion, and without going to church. 
 
The short text by Jean-Paul Sartre "Existentialism is a Humanism" [15] describes an 
interesting point of view on God's existence and man's free will, subjects we will 
elaborate on in the rest of this book. 
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"Currently, I see in Germany, but also in the United States, a somewhat fierce 
debate raging between so-called "creationism" and evolutionism, presented as 
though they were mutually exclusive alternatives: those who believe in the Creator 
would not be able to conceive of evolution, and those who instead support evolution 
would have to exclude God. This antithesis is absurd because, on the one hand, 
there are so many scientific proofs in favour of evolution, which appears to be a 
reality we can see, and which enriches our knowledge of life and being as such. On 
the other hand, the doctrine of evolution does not answer every query, especially 
the great philosophical question: where does everything come from? Moreover, how 
did everything start which ultimately led to man? I believe this is of the utmost 
importance. This is what I wanted to say in my lecture at Regensburg: that reason 
should be more open, that it should indeed perceive these facts but also realize that 
they are not enough to explain all of reality. They are insufficient. Our reason is 
broader and can also see that our reason is not basically something irrational, a 
product of irrationality, but that reason, creative reason, precedes everything and we 
are truly the reflection of creative reason. We were thought of and desired; thus, 
there is an idea that preceded me, a feeling that preceded me, that I must discover, 
that I must follow, because it will at last give meaning to my life." 

 
The Pope's position admits Darwinian evolution, thus contradicting Cardinal Schönborn's 
position [D4]. 
 
[D8] Report of the Committee on Culture, Science and Education to the Council of 
Europe Parliamentary Assembly "The dangers of creationism in education" (17 
September 2007) 
http://assembly.coe.int/Main.asp?link=/Documents/WorkingDocs/Doc07/EDOC11375.ht
m  
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2.1 Materialism and spiritualism: definitions 

Materialism and spiritualism are two opposite philosophical doctrines (systems of 
thought.) 

2.1.1 A concise definition of materialism 

The materialistic doctrine postulates that every reality (object, living being or event) is 
comprised of matter (atoms, etc.), is a consequence of physical processes, or is an 
actual process; the human mind, in particular, is itself a result of the activity of its 
neurons and a representation of that activity; without neurons, the mind does not exist. 
 
We shall see below, when we define extended determinism, that every phenomenon of 
nature obeys laws of physics, and that all laws of physics are governed by extended 
determinism. Postulating materialism compels us to postulate determinism, and we shall 
see that postulating extended determinism compels us to postulate materialism. 

2.1.2 A concise definition of spiritualism 

The spiritualist doctrine postulates the existence of an immaterial reality, which human 
senses cannot perceive. This immaterial reality is described by such concepts as spirit, 
idea, God, soul and volition; it is the cause of physical reality. The world was created by 
God; it is a result of His volition. God also created man's essence (his abstract 
definition), which precedes the existence of his physical body; and the essence of every 
physical object precedes its existence. 
 
For a spiritualist such as a Platonist all real objects are only copies of transcendent 
ideas, and these ideas are the only subject of knowledge. Mathematical truths ï even if 
they are pure abstractions such as the set theory or arithmetic - are absolute, eternal 
and objective; they are universal and would be held true even by inhabitants of another 
solar system. For more details, read the paragraph about the Platonists. 

2.1.3 Materialism versus spiritualism 

Ever since ancient Greece, philosophers have debated the issue of what is real. 

Á Some philosophers, called materialists, believe that objects made of matter exist 
really, and that objective reality exists and is more or less perceived by our senses: 
"Since I see this table, it exists, and it also exists for my neighbor". The French 
philosopher Descartes, wondering if he himself existed, finally concluded "I think, 
therefore I am" (I exist). 

Materialism postulates that reality (the Universe) exists independently of its 
representation in man's mind; indeed, this mind is unable to distinguish between 
reality and its representation. (Remember Kant's statement that "A hundred real 
thalers do not contain the least coin more than a hundred possible thalers, etc.") 
This postulate is sometimes referred to as the "postulate of realism". 

Á The other philosophers, called spiritualists, believe in the existence of a spiritual 
principle, distinct and independent from man's body; they also believe that this spirit 
is superior to matter without clarifying rationally the meaning of the word superior. 
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Spiritualists believe that concepts and intellectual phenomena cannot be accounted 
for by physiological phenomena alone. They also believe that a man has two types 
of requirements: 

¶ Physiological needs such as food, sleep, etc.; 

¶ Psychological desires which distinguish man from animal, such as experiencing 
friendship, etc. 

They also believe that man has two dimensions: soul and body, the soul being 
superior to the body (also without clarifying rationally in what respect it is superior). 

For a rigorous mind, the founding concepts of spiritualism (spirit, idea, God, soul, 
superior, etc.) are vague; they cannot be described precisely, and understanding 
them requires irrational intuition. 

An example of a spiritualist philosopher: Plato 

Since Plato's "Republic" [M1], man knows that his sensory experience is deceptive, that 
what he sees is only his personal representation of reality. This representation is 
necessarily biased, each man being a victim of his preconceived ideas, his fears, his 
illusions and his expectations. 
 
Plato described the illusory nature of man's mental representations in a text known as 
the "allegory of the cave" [M1]. This text shows that man often mistakes the image of 
reality built by his mind for reality itself, and this image may be what he believes he sees 
or what he wishes to see. Plato concludes that man should not attempt to know physical 
reality, which will always be hidden or distorted by his senses and his mind. 
 
Plato states that the world is governed by an organization and a harmony that preceded 
the existence of all forms of matter; that doctrine makes him a spiritualist. For Plato ï 
and since Plato's time for all spiritualists ï the idea (the essence, the blueprint) of a 
physical object always exists before this object. Man can access this idea exclusively 
through his intuition, which provides an "immediate knowledge". For Plato, the reality of 
essence is objective, it exists independently of man, and it is the only reality. 
 
Being the only reality, it is also the ultimate reality. Man can find it by analyzing the 
reality he perceives: the table is made of wood; the wood is made of atoms (the ancient 
Greeks defined an atom as being the smallest indivisible part of an object); and an atom 
derives from the idea of an atom, which is its ultimate reality. 
 
In short, spiritualists believe that matter is a product of an idea, which is the only ultimate 
reality. For more details, read the paragraph about the Platonists. 

Materialism and objective existence 

In contrast with spiritualism, materialism defines matter as all that exists; and this 
existence is independent of man's mind, where thoughts are only aspects of the activity 
of his brain. Materialism and spiritualism are therefore opposites. We shall now see that 
these two doctrines are mutually exclusive. 
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2.1.4 What came first: mind or matter? 

Á For a materialist, matter must exist for thought to happen, since thought is 
supported by neurons. Therefore, thought is a consequence of the brain's existence, 
as is the mind, where thought is an organized process. Man existed physically 
before he invented the notions of spirit and deity that are concepts (thoughts) 
formed in his mind. When man dies, his mind ceases to exist; 

Á For a spiritualist, a spirit existed first and created matter. In particular, man's body 
and mind where created by a spirit, an idea or God. When a man's body dies, there 
is no reason for his spirit to die or his soul if he has one; quite the contrary: his spirit 
may have an afterlife and his soul is immortal. 

 
These two doctrines are clearly mutually exclusive: for a materialist such as Sartre 
"existence precedes essence" [15]; for a spiritualist, it is the opposite. If he is coherent, a 
materialist is an atheist, and a spiritualist believes in God or in a spirit who created the 
world and man. 
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2.2 Biological life, materialism and spiritualism 

A materialist believes that a living being is made of molecules that follow the laws of 
physics, chemistry and biology. All of his actions, his transformations such as growing, 
and all the events of his life as a living being follow these laws of nature. 
 
Some laws of nature are known, others are yet to be discovered, but all events of life 
obey laws of nature, no event is subject to some divine will or to a predetermination 
which would constitute man's essence, his blueprint or "functional specification". 
 
This materialistic view of life is called mechanism by philosophers. It is a doctrine which 
postulates that all observed features of a living being, and everything that happens to it, 
is a mechanical (automatic) result of its past and of the action of natural laws; these laws 
always conform to determinism, and sometimes involve randomness. 

Conclusion: adopting the materialistic doctrine implies accepting determinism. 
However, since traditional determinism has inadequacies, we shall see below that it 
implies adopting extended determinism. 

 
In contrast, a spiritualist believes that a man cannot behave like a machine that follows 
only scientific laws discovered by man. He strongly disagrees with the mechanists' 
conception of man, which considers that all of his acts at some point in time result from 
scientific laws and chance, but never from something immaterial or produced by an idea. 
For a spiritualist, if a man's acts were such automatic consequences or a result of 
chance, his freedom would not exist and he would not be responsible for his decisions 
and deeds. 

In particular, a murderer would necessarily have murdered his victim and he should 
not be sued for this crime, which is a consequence of circumstances and of laws of 
which he is not responsible. 

 
The spiritualists obviously refuse to separate what reality is, from what ethic would like it 
to be. They refuse the fact that a man's death is the end of everything that was important 
to him, and believe in salvation in his afterlife. In short, they do not separate what is from 
what they wish. 

2.2.1 Explaining observed phenomena by a superior finality 

A spiritualist finds the idea that man is neither free to choose nor responsible intolerable. 
He states that man's behavior and his biological life are subject to a spirit, the spirit of 
God or the spirit of the Creator of the Universe, whose will is responsible for its harmony, 
for the existence of all beings, and for all the events that occur. He explains everything 
as the result of a superior finality, a divine form of determinism that granted man a form 
of liberty called free will. 

Spiritualists find the beauty and harmony of the Universe and the existence of 
creatures as elaborate as animals and man impossible to explain as consequences 
of mere chance. They believe in the existence of an initial design due to a volition 
that intended the world to be as it is. Therefore, they believe in a Designer who had 
a superior finality. 
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A spiritualist also refuses to attribute an event to chance, because believing in 
randomness implies accepting that the world is sometimes meaningless, which 
contradicts the very principle of spiritualism: everything there is, everything that 
happens, result from an idea; therefore, everything must have a meaning, even if that 
meaning is not understandable to us. 
 
Spiritualism also criticizes confidence in science. For this doctrine, only such productions 
of the human mind as art and philosophy can apprehend spirit, and they achieve that 
understanding through intuition, not reason. 
 
A materialist who is coherent and therefore an atheist, considers spiritualism in general 
and religions in particular as anthropocentric illusions and superstitions. Therefore, 
materialism rejects the possibility of any intervention in our Universe of an external 
cause, or of a supernatural force, or of an immaterial being, or of God. 

2.2.2 The confrontation between materialists and spiritualists 

So it is not surprising that a materialist and a spiritualist are often intolerant to one-
another, and that they militate to convert their opponents to their own doctrine. Karl 
Marx, a hard-core materialist, wrote in [M2]: 

"Man makes religion; it's not religion that makes man. In fact, religion is the 
consciousness and the intuition of a man who either hasn't yet found himself or has 
already lost himself again." 

"Religion is the sigh of the creature overcome by misfortune, the soul of a heartless 
world, just as it is the spirit of a spiritless epoch. It's the opium of the people. 

For the people's true happiness, religion should be abolished since it is a provider of 
its illusion of happiness." 

 
He meant that: 

Á Religion was invented by man; it is an illusion, a superstition; 

Á Throughout history, the Christian religion promised happiness after death for all the 
unfortunate proletarians who are oppressed and exploited by capitalists, so that 
they do not revolt against their oppressors and exploiters. He therefore considered 
that religion was putting people to sleep like opium that makes its smokers sleep; 
consequently, the Church has always been an accomplice of tyrants and exploiters. 

 
Another difference between materialism and spiritualism is the manner in which each 
represents an observed fact: 

Á Materialism explains the fact from its logical causes, a bottom-up approach; 

Á Spiritualism explains the fact from a supernatural volition and its design, a top-down 
approach. 
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In other words, materialism builds knowledge using factual observations and 
demonstrations, a scientific approach; in contrast, spiritualism implies knowledge by 
intuition or religious revelation. 

2.2.3 Materialistic explanations and levels of abstraction 

Affirming that materialism explains complex phenomena using a bottom-up approach is 
not convincing for complex phenomena. How can one explain intelligence, for example, 
starting with organic molecules? Explaining something is describing it in a way that 
makes it understandable, and it is impossible to explain a complex high-level 
phenomenon with low-level concepts. We shall see in Part 3 that it is necessary to use 
intermediate abstraction levels such that each phenomenon of a given level is explained 
by notions understood in the level(s) below. High-level phenomena are thus explained 
using a hierarchical structure, of which each node is explained by nodes of the level(s) 
below it. 
 
Spiritualists fail to see how human acts, thoughts or feelings can be explained based on 
physical phenomena simply because they do not use a suitable explanation approach: 

Á First, it is necessary to use a hierarchy of intermediate-level phenomena, explaining 
the laws (mechanisms) of these phenomena; 

Á Then, it is necessary to introduce the concept of software (genetic software, for 
example) to represent the behavior logic of each level's nodes using the logic of 
underlying nodes. The lowest level of logic describes the behavior of biological 
mechanisms. We shall see this below. 

 
That approach is not simple, but it is the only way to make complex phenomena 
understandable to a human mind. It is honest to admit that many phenomena are still 
unexplained by science: when someone will explain to me why I like music using a 
hierarchy based on some chemical-electrical phenomena in my neuronsé 
 
Materialism cannot provide absolute truths any better than spiritualism can. It can only 
explain something complex using simpler notions and deterministic laws, and not always 
at that. It will always end up admitting base facts and laws without proof, unproven facts 
and laws that make up an axiomatic system [67]. The only arguments for such a system 
are that it is falsifiable [203] and has not been disproved yet by any observed 
phenomenon or predictable consequence. 
 
In spite of its limits, the materialistic explanation approach we just defined remains 
preferable, in my opinion, to the spiritualist approach, which explains misunderstood 
phenomena such as love using other misunderstood notions such as spirit and God, 
notions that are not falsifiable and cannot be proven or disproved. 
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2.3 Arguments of spiritualists against materialism 

2.3.1 Teleological arguments 

We already mentioned teleological arguments based on the intuition that the world's 
harmony and complexity cannot be due to chance. They are based on an obvious 
reasoning error, which is unfortunately still frequent nowadays; we saw that above. 
 
Spinoza wrote in [97] 

"émen judge of things according to their mental disposition, and rather imagine 
than understand." 

 
Variant of this error: "When the randomness I observe contradicts my preconceptions I 
imagine a law that explains the facts and I attribute it to God." Spinoza wrote 

"So they will pursue their questions from cause to cause, till at last you take refuge 
in the will of God--in other words, the sanctuary of ignorance." 

"God's will is the asylum of ignorance, used to explain something misunderstood by 
something else even less understood." [97] 

 
Other "proofs" of God's existence used by spiritualists in the course of time are 
described, analyzed, and unfortunately disproved in Part 1. 

2.3.2 Contradiction with the second law of thermodynamics 

Spiritualists also criticize materialism by accusing it to violate the thermodynamics law 
that states that entropy must always increase. Let us see what this means. 

2.3.2.1 Definition of entropy 

The entropy of a physical system is its amount of thermal energy per degree of 
temperature that cannot be converted into useful work. Since useful work can only result 
from an ordered molecular motion, entropy also measures the disordered movement of 
the system's molecules, their agitation. 
 
Consider a system in physical contact with several heat sources, whose absolute 
temperatures are T1, T2, etc. The system exchanges with these sources respective 
quantities of heat Q1, Q2, etc. Each of these quantities may be positive or negative 
depending on the direction of the heat flow. We will suppose that all heat exchanges are 
reversible. 
 
The system's entropy variation ȹS is then defined by the sum of ratios 
 

ȹS = Q1/T1 + Q2/T2 + é measured in joules per Kelvin degree. 
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During real (non-reversible) heat exchanges, the previous equality becomes an 
inequality 
 

ȹS ² Q1/T1 + Q2/T2 + é 
 
This inequality expresses the second law of thermodynamics: the entropy of an isolated 
system that undergoes transformations [exchanges of heat and work] always increases 
with time. In particular, the energy available for conversion into work of the Universe is 
running down. (Definitions of thermodynamics: [25]) 

2.3.2.2 Boltzmann entropy 

In 1872, the Austrian physicist Ludwig Boltzmann invented statistical mechanics, the 
science that deduces the thermodynamic laws of a macroscopic system (a system at 
human scale) from the laws that govern its microscopic components, the molecules or 
atoms. The law discovered by Boltzmann defines the entropy S of a macroscopic 
system in a state of thermodynamic equilibrium knowing the number of microscopic 
ways W in which the entropy S can be realized. Let us see the details. 
 
Each molecule of the system has its energy. If the system is a liquid, for example water 
at a temperature of 27 degrees Celsius, this energy is the kinetic energy of the 
molecule's ceaseless motion, an unavoidable consequence of its temperature. 

At an absolute temperature T (measured in Kelvin degrees) each molecule has an 
average kinetic energy of 3/2 kT, where k is the Boltzmann constant, 
k = 1.38066 10-23 joule per Kelvin degree. In other words, an absolute temperature 
T > 0 forces each molecule to move constantly with an average energy of 3/2 kT. If 
the molecule's mass is m, its average velocity is v such that ½mv² = 3/2 kT or 
v² = 3kT/m. 

For example, at an absolute temperature of 300 K (about 27 C = 80°F, the 
temperature of a summer day) the average velocity of a single-atom helium 
molecule is about 1300 meters/second (about 4000 ft/s). At a given temperature T, 
a light molecule such as hydrogen H2 has a greater average velocity than a heavier 
molecule such as nitrogen N2: both molecules have the same average kinetic 
energy, but the ratio between the squares of their average velocities is 28/2 = 14. 

 
Each molecule has its own kinetic energy, independent of the kinetic energy of another 
molecule so long as they have not collided in their ceaseless motion, called Brownian 
motion. This random motion affects any liquid or gas; in solids, the effect of temperature 
is a vibration of each atom around a mean position. 
 
The number of molecules of a macroscopic system is enormous; for example, in 18 
grams (0.635 oz.) of water (a quantity called mole) there are 6.02 1023 molecules (a 
number known as Avogadro's number). The immense number of velocities that each of 
these molecules can have so that their total macroscopic energy has a given value, is ï 
by definition ï W, a colossal number we will never have to write, fortunately! 
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Each way that a system's molecules can distribute its total energy among themselves is 
called a microscopic state. For a given total energy state of the macroscopic system 
there are W microscopic states that have that total energy. It is normal to postulate that 
each of the microscopic states of the macroscopic system has the same probability of 
occurring, and these states are independent. This individual probability is therefore 1/W. 
 
We may then interpret W as a measure of the system's disorder: when a system is more 
structured, its molecules are more linked to one-another, so they are less independent 
and there are fewer ways W that correspond to a given energy. In a gas whose 
molecules are independent, there are more W states than in a solid with the same 
number of molecules.  

Example: consider a system comprised of 12 g of pure carbon (1 mole) in a solid 
state and of 32 g of pure gaseous oxygen (2 moles). Let the carbon burn in the 

oxygen atmosphere following the reaction C + O2 ­ CO2. The result - 44 g of 
carbon dioxide (1 mole) ï is in a more disorganized state than the initial system 
because solid (organized) carbon was replaced with gaseous (disorganized) CO2: 
the system's W has increased. 

 
The Boltzmann entropy S of a macroscopic system in thermodynamic equilibrium is 
defined by 
 

S = k ln W, where 
 
k is the Boltzmann constant and ln W is the Napierian (natural) logarithm of W. 
 
Since W and S vary in the same direction, the entropy S is also a measure of the 
system's disorder. 
 
A system's temperature and entropy are only defined when its state is near equilibrium. 
Consequence: as long as the Universe expands, thus remaining far from equilibrium, its 
entropy (that was very small at the time of the Big Bang) continues to increase. 

2.3.2.2.1 Understanding the second law of thermodynamics 

The second law of thermodynamics [25] states that an isolated system's entropy can 
only increase when it undergoes transformations; its disorder can only increase and the 
energy it contains that may be transformed into useful work can only decrease. 
 
This law applies only to systems near equilibrium, systems whose state variables such 
as energy, geometrical shape, mass, etc., are almost unchanging. 

Á At equilibrium, a system undergoing transformation does not exchange with its 
exterior any energy (such as heat) or mass, and its entropy is constant. 

Á Near equilibrium, the properties of a small region of the system are continuous 
functions: they never change much over short distances, which happens when the 
forces acting on it are weak enough. 
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Near thermodynamic equilibrium, a system always evolves toward greater entropy and 
lesser organization; therefore, time flows in one direction only, an "arrow" from present 
to future. Perhaps this arrow results from the one-way expansion of the Universe, which 
affects all its points. 
 
However, a system whose global state is far from equilibrium may comprise areas of 
local equilibrium where the second law of thermodynamics applies. The evolution of 
such a system may cause the state of a given zone to transition from non-equilibrium to 
equilibrium or vice-versa; stable states are associated with local energy minimums, 
some with equilibrium and others with non-equilibrium [289]. Contrary to what many 
people believe, thermodynamics does not exclude evolutions from disorder to order in 
specific areas of a system. 

2.3.2.3 Entropy and living beings 

A living being in its environment is also a physical system subject to the thermodynamic 
law of increasing entropy. When it eats and transforms food into its living substance, this 
transformation increases the total entropy of the complete system that comprises the 
living being, the food and the environment. 
 
Since all microscopic states of a macroscopic system whose energy has a given value 
are equiprobable, the second law of thermodynamics states that the most probable final 
state of evolution of this complete system, when it undergoes a transformation, is the 
equilibrium state associated with maximum entropy, in other words maximum disorder. 

2.3.2.4 The spiritualists' objection and Prigogine's answer 

Living beings are structured following two types of order instead of randomness: 

Á Architectural order, respected for example when the being's genetic code 
determines a precise arrangement of its molecules, such as the one that enables 
the specialization of enzymes; 

Á Functional order, respected for example when the metabolism of cells coordinates 
thousands of chemical reactions. 

 
Some spiritualists affirm that these two types of order are incompatible with the second 
law of thermodynamics and the evolution toward increased disorder it implies. They 
think, "If materialism is right, then inert, disorganized matter such as food is transformed 
into complex living beings that are highly organized, which contradicts the second law; 
therefore, materialism is wrong." 
 
Enunciated in that form, the objection is not valid. Inert food does not transform by itself 
into a complex living being, it undergoes transformation within a system that also 
comprises the living being and its environment. In that system, the complexity created in 
the living being (for example when its weight increases) is compensated for by a 
disorganization of its environment, and the entropy of the complete system increases as 
it should. 
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The evolution of species following Prigogine's theory ï Strange attractors 

However, to find the underlying cause of this complexity increase, materialism must 
explain how ï in the absence of external or divine intervention ï unorganized inert 
matter can transform itself into highly organized living matter. It must also explain how 
life appeared in the Universe. 
 
The explanation was provided by the Belgian 1977 Nobel Prize in chemistry Ilya 
Prigogine. In his work on the thermodynamics of irreversible processes based on chaos 
theory, he showed that biological structures are always in a non-equilibrium state that 
requires constant dissipation of energy and matter, which is why they are called 
"dissipative structures." He writes in [26] 

"Life appeared because of a succession of instabilities. It is the necessity arising 
from the physicochemical nature of the system and the constraints imposed on it by 
the environment that determines the system's instability threshold. And it is chance 
that decides which fluctuation will be amplified after the system reaches this 
threshold, and toward which structure, which type of functioning among all those 
that the environmental constraints make possible, it evolves." 

 
Near the equilibrium state of the dissipative system that evolves while exchanging work, 
heat and matter with its exterior, all fluctuations disappear as soon as they appear: this 
is the state of stability corresponding to the equilibrium. However, in the nonlinear 
region, far from equilibrium, some fluctuations may be amplified near an initial critical 
state, disrupt the macroscopic state and destabilize it. The system's evolution then 
branches toward a new stable state. This state may be more stable than the previous, 
whence an increase of complexity. The initial state, now unstable, may then be 
eliminated. The new stable state is called a "strange attractor" in chaos theory. 
 
Prigogine also showed that external perturbations of the system could produce the same 
effect, while still not contradicting the second law of thermodynamics. Therefore, self-
organization of a physical system may occur when it is in a state far from its equilibrium 
without any supernatural intervention. The role of chance in the appearance of life is 
very much restricted: it is a mere choice between various possibilities of evolution. More 
on this subject in the following paragraphs: 

Á "The decrease of entropy - Dissipative structures - Self-organization"; 

Á "Life, organization, complexity and entropy". 

Conclusion 

Spiritualists who invoke the second law of thermodynamics to oppose the materialistic 
explanation of life's appearance and evolution simply contradict proven scientific facts. 

2.3.2.5 The spiritualist scientists who listen to their intuition rather than to reason 

A number of scientists have remained spiritualists to this day. They pretend to admit the 
effect of chance then negate it immediately afterward, replacing it with a "law of 
evolution" which exists only in their intuition. In particular, they ignore Prigogine's 
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mathematical explanation of evolution by amplified random fluctuations. An example of 
the irrational nature of their position due to their overwhelming intuition is in [M6]. 
 
Their error consists in attributing to a divine plan a succession of events they cannot 
explain, or whose explanation is unacceptable to their faith. Conjecturing a law to 
explain or link facts is a scientific approach; attributing the law to God without proof is 
not. 

2.3.3 The creationism versus evolutionism controversy 

2.3.3.1 Darwin and the role of chance in evolution 

Charles Darwin published in 1859 the first edition of his book "The origin of species by 
means of natural selection, or the preservation of favoured races in the struggle for life" 
[42]. He showed that: 

Á The evolution of species is a result of random mutations. We know today that most 
of those mutations result from random defects that occur at gene level in the 
heredity transmission mechanisms; 

Á When a new species appears, natural selection retains only the individuals best 
adapted to environmental living conditions, and favors the reproduction of some 
individuals more than the reproduction of others. 

 
His theory, evolutionism, is confirmed by countless examples and considered seminal 
and irreplaceable today. Evolutionism explains the evolution of species without any 
divine finalism; it is therefore a major argument in favor of materialism and against 
spiritualism. Evolutionism proves the competing theory, creationism, false and therefore 
useless. (Creationism states that life was created by God, and that each species was 
created by Him as we see it today; it negates evolutionism because God's work being 
necessarily perfect, a species He created does not need improving.) 
 
For a believer who considers the Bible holy, doubting the validity of creationism implies 
doubting God's words, a sacrilege attitude. In its first book, Genesis, the Bible relates 
how God created the world and its creatures [M5]. Contradicting the Bible was, in 
Darwin's time, inconceivable for all believers; and it still is in countries where there is no 
separation between State and Religion, and in some American states where many 
citizens demand that creationism be taught as the only acceptable theory, or as an 
alternative theory to evolutionism [244]. (Since evolutionism's scientific arguments 
contradict creationism, it is difficult for teachers to explain that a choice between those 
mutually exclusive theories is possible!) 
 
Evolutionism faced very strong opposition and even rejection in Darwin's time and a few 
scientists still reject it today. In their efforts to disprove evolutionism, creationists found a 
small flaw in Darwin's texts: random mutations do not result in small, progressive 
evolutions, as Darwin believed, but often create species with major differences. That is 
why the paleontologist quoted in [M6] is jubilant when she writes: 
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"As regards evolution, it is easy to see when deterministic chaos ï which is very 
frequent ï occurs. For example, it is when the Neanderthal man appears. That 
happened about 120,000 years ago. Suddenly, a completely unpredictable being 
appears in Europe. The base of his skull stretches out, instead of prolonging and 
accentuating the face-skull bending of his hominoid and archaic predecessors. The 
contraction slows down, which should logically slow down the development of the 
brain. On the contrary, his brain grows larger, which causes his face to move toward 
the front and his adult forehead to subside. In parallel, the flow of blood to the brain 
decreases. He has a huge tongue and probably shouts very loud, which enables 
him to communicate over long distances, but the Neanderthal man is probably 
unable to articulate clear words. In short, all correlations between the tissues break 
down; chaos has come into play. The Neanderthal man will disappear without 
descendants and without leaving the structural plan of archaic men." 

This evolution appears on a graph summarizing recent research published by The 
New York Times of 11/16/2006. 

 
The paleontologist contradicts Darwin by showing, with this example, that the evolution 
of species is not a continuous process; its mutations are important leaps. We have seen 
that these leaps are explained today by Prigogine's theory of dissipative structures, 
which predicts self-organization toward strange attractors due to the random selection of 
converging mutations. This self-organization has been interpreted as an argument in 
favor of a divine finality by the spiritualists. This interpretation relates successive 
evolution stages by assigning a name to their succession, then attributing it to God. We 
have seen that interpreting evolution by trying to fit a law to observations is a scientific 
attitude, but attributing the law to God without proof ï so that there is no need to explain 
it - is not. 
 
For further details: 

Á On the deterministic nature of the phenomena of living beings, see below; 

Á On the random defects that occur at gene level in the heredity transmission 
mechanisms and are responsible for the evolution of species, click here. 

2.3.3.2 Arguments of spiritualist scientists 

The example in [M6] shows that some scientists are spiritualists. They are a minority, 
but they exist and militate for their beliefs. Here are two examples of a spiritualist attitude 
toward science. 

2.3.3.2.1 Modern science must be rejected because it is not realistic 

Spiritualism opposes scientific knowledge that leads to materialism because it does not 
explain phenomena using a revelation or finality, thus ignoring God's existence. Some 
spiritualists try to discredit science by accusing it of cultivating abstract theories that bear 
no relation with reality. 
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Discrediting science, especially its mathematical tools 

For instance, some spiritualists criticize quantum physics for replacing an explanation of 
physical phenomena understandable because it is based on our senses by abstract 
mathematical models that enable predicting a system's evolution, such as the 
Schrödinger equation (the fundamental equation of quantum mechanics). 
 
This critique is childish: why should man's senses enable him to perceive all physical 
phenomena? Our eyes cannot see X rays, for example, and our ears cannot hear 
ultrasounds; yet we have ample proof that these phenomena exist. Our brain cannot 
represent in its mind an object with more than 3 dimensions, yet such objects are 
indispensable in four-dimensional relativist space-time and the Calabi-Yau spaces of 
string theory that have 10 space-time dimensions. In fact, even universally accepted 
theories such as Newton's dynamics use differential equations to describe and predict 
motion, so why not accept other differential equations such as Schrödinger? 
 
Our mind always uses only abstractions to represent and understand reality, so why 
reject the conceptual tools provided by mathematical models? Our mind needs abstract 
conceptual tools in order to understand reality. It needs space and time for example, 
which are in fact tools that one cannot touch, or see, or smell, or taste, or hear. Then 
there are concepts such as man's free will, which is also a tool required when thinking 
about his responsibility. If we accept the use of such tools in our thoughts, why not also 
accept modern mathematical tools? 
 
Not only do we need such abstract intellectual tools to understand the world, but we also 
need to question the validity of some perceptions that seem obvious. We shall see many 
examples of such apparent paradoxes in Part 3 of this text, where they justify the need 
to extend the definition of determinism. 
 
The spiritualist critique of modern science's use of abstractions that depart from our 
perceptions is childish. Without quantum mechanics, we could not manufacture such 
useful objects as PC's, DVD drives based on laser beams, transistors, etc. The 
predictions of quantum mechanics - in spite of being pure mathematics ï are fabulously 
accurate. Science brings about progress indispensable in everyday life, and the 
concepts and methods required for understanding the world and act on it, and even our 
methods of thought. Spiritualism brings nothing in those areas, for it is not based on 
rational thinking but on intuitions admitted without proof, or on revelations of religions. 

2.3.3.2.2 Modern science leads to spiritualism 

Some spiritualist physicists found analogies between the conclusions of modern physics 
and their own intuitions, or intuitions they found in the affirmations of mystics (individuals 
who communicate directly with God or spirits). Two examples: 

Á The Nobel Prize in physics Eugene P. Wigner considers man's consciousness the 
only ultimate reality, and attributes to it (in fact to the minds of the scientists who 
observe an experiment) the decoherence process that destroys the superposition of 
quantum states. His error is proven by the decoherence experiments carried out, for 
example, at Laboratoire Kastler Brossel (LKB) of Ecole Normale Supérieure in 
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France [M4]. Those experiments cause decoherence without any reference to an 
experimenters' mind or his consciousness; we will provide more details on that 
subject below; 

Á The physicist Fritjof Capra finds, in the laws of modern physics, a confirmation of 
Asian mysticisms such as Hinduism, Buddhism, and Taoism. His book is a 
collection of pseudo-scientific ravings [175]. 

 
All of these analogies are intuitions and inductions of their authors, unprovable beliefs 
they try to make us share by declaring them scientific, and by basing their personal 
credibility on the value of their scientific publications ï which do not prove those 
intuitions at all. 

2.3.3.2.3 Evolution may be real, but because God intended it! 

In the United States, a controversy rages between creationists who negate Darwinian 
evolutionism to defend their faith in God, and evolutionists who believe science's 
conclusions. The latest argument found by creationists in an effort to respond to the 
avalanche of ever more compelling scientific proofs of Darwinian evolution is the 
following: "Evolution is a fact, but it is God's way of creating His creatures and adapting 
them; and the mutations that ignorant evolutionists believe to be random are not at all, 
they are predicted by God and the effect of His finality." 

This argument is unfalsifiable [203] (it cannot be proven false); therefore, it is 
indisputable. Every observed situation may always be attributed to God because it is 
impossible to prove that He did not intervene. 

 
Some evolutionists responded to this argument with a sarcastic remark: "If God had to 
alter His work several times, over millions of years, to create well-adapted beings, where 
are His perfection, His infallibility and His almightiness?" 
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2.4 A comparison of materialism and spiritualism 

2.4.1 The concept of first (initial) cause is dangerous 

Á The German philosopher Kant showed in the 18th century that it is impossible to 
demonstrate with logic the existence or non-existence of God, the soul and other 
similar concepts (Part 1). More generally, it is impossible to deduce a physical 
existence (an existence verifiable by experiments) from an essence (a human 
abstraction). 

Therefore, attributing the initial cause of the world to a God supposed to exist really 
is illogical: if He exists, He is part of the Universe which He created, which He 
cannot be; If God is outside the Universe and precedes it - as the initial cause 
implies - His existence is unprovable with logic arguments built within the Universe. 

Á The German philosopher Nietzsche denounced the illusory nature of the concept of 
first cause: each time our knowledge makes progress and provides an explanation 
about the cause of a phenomenon, new questions arise about the cause of this 
cause, and this process is endless; therefore, we will never find the first cause [16]. 

Á The mathematician Gödel went further. His incompleteness theorems prove that in 
every axiomatic system that includes arithmetic there are undecidable propositions 
(propositions that cannot be proven true or false); worse still, it is even impossible, 
within a given axiomatic system, to prove that its axioms are coherent (non-
contradictory). [6] 

Conclusions: 

¶ Within a given axiomatic system there are propositions, some true and some 
false, whose truth value is unprovable using logical deductions; 

¶ Reality must always be described based on unprovable truths accepted as 
axioms and constituting an artificial initial cause. That vindicates Nietzsche's 
assertion. 

 
The concept of first cause is one of humanity's oldest inventions [16]. Man imagined it 
because not knowing the origin of everything is agonizing. When a man does not know 
an answer he needs badly, he tends to imagine one. The success of revealed religions 
is due, in part, to the fact that they provide responses to essential questions such as 
"How was the world created?"; "What is right and what is wrong?"; "What happens after 
death?", etc. 
 
We will come back to the issue of the first cause later. 

2.4.2 A concept of useful reality is necessary 

A mathematician knows that infinity is not a number, and that it cannot be reached: 
whenever a very large number is quoted, one can quote one larger still, and this can go 
on forever. 
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However, a physicist also knows that a limit may be approached so close that the 
difference no longer matters. Consider the number N = 1.999999é that has as many 
digits 9 as one wishes. No matter how many decimal digits N has, it is not equal to 2. 
However, it may be as close to 2 as necessary, closer than any given constant number. 
In practice, the difference between N and 2 has no physical importance. 

2.4.2.1 Convergence of scientific knowledge ï Example: planetary motion 

The same is true for scientific knowledge: it will never cover all of reality; but in many 
areas, it may come so close, using successive approximations, that the difference will be 
immaterial. An example is the progress of astronomy in the area of planetary motion. 

Á In the 2nd century AD, the Egyptian astronomer Ptolemy described the trajectories of 
the planets, the Sun and the Moon, as circling the Earth. Their irregular apparent 
motions were supposed to be due to a combination of uniform circular motions 
making up epicycles. His theory was accurate enough to predict the position of 
these celestial bodies tens of years ahead of time with a precision of a few degrees. 

Á In the 16th century, the Danish astronomer Tycho Brahe noticed that the positions 
predicted by Ptolemy had become inaccurate, after 14 centuries. He measured the 
actual positions in his time with an as yet unheard-of accuracy. These measures led 
him to propose a model where the planets circle the Sun, which circles the Earth, 
which remains motionless. 

The high precision measures of Tycho Brahe were the foundation of 

¶ The calculations of Johannes Kepler, who discovered empirically the 3 laws of 
planetary motion we still use today; 

¶ The theories of gravitation and dynamics of Isaac Newton, who proved the 
exactness of the Kepler laws, deriving them from his own fundamental laws of 
dynamics. 

Á In the 19th century, extremely precise measures proved that the axis of the elliptic 
trajectory of the planet Mercury rotated slowly, a precession movement that was 
incompatible with Kepler's laws and Newton's dynamics. The difference (43 arc 
seconds per century!) was explained in 1915 by Einstein's General Relativity theory. 

Á Nowadays, we can predict the motion of an asteroid with an accuracy limited only by 
a chaos phenomenon which defies calculations: the perturbations due to the 
motions of the planets ï first and foremost the huge Jupiter, perturbations which 
make predictions impossible to calculate more than a few million years ahead of 
time, and sometimes less. 

The motion of the Earth itself is unpredictable more than a hundred million years or 
so ahead of time. The inclination of its axis of rotation wobbles chaotically in the 
vicinity of a cone with a period of about 26,000 years; it is caused by the 
gravitational influence of the Moon and the Sun on the Earth's equatorial bulge, and 
by the attraction of other planets. Fortunately, the Moon's weight and inertia are so 
considerable that the Earth's axis was stabilized enough for climate stability to be 
compatible with the appearance and development of life. (Details) 
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This example shows that - without achieving a complete knowledge of reality - human 
science can achieve, in some areas, enough accuracy for the difference with perfect 
knowledge to be negligible. 
 
Therefore, the quest for perfect knowledge may be replaced with a sufficient modeling of 
reality that may be called "useful reality". We will elaborate on this concept when we 
present the notion of convergence, and in the important remark [219]. 
 
The concept of useful reality is coherent with the need for an axiomatic reasoning basis 
discussed in [67]. 

2.4.3 Objectivity and subjectivity 

Materialism uses a scientific approach to find objective realities, such that all men can 
agree on them based on shared observations and logical reasoning. 
 
Spiritualism holds true abstractions that originate either in a religious revelation that 
must be believed without proof, or in the intuition of an individual who tries to persuade 
others; this intuition is not based on more arguments or different arguments than the 
religious revelation. 
 
The first difference between these two doctrines appeared from the start, it is rigor: 

Á Materialism is based on concepts and thinking methods that are rigorous and 
scientific, in particular determinism; 

Á Spiritualism is based on vague concepts and beliefs acquired by intuition. 
 
The second difference between these two doctrines is the manner in which their 
supporters attempt to persuade other people to share their views: 

Á Materialism uses science and reason, which objectivity make independent of a 
given man's opinions. All knowledge acquired in this manner is considered true and 
verifiable, and remains true until a more elaborate knowledge replaces it or makes it 
more accurate; 

Á Spiritualism uses a revelation or an intuition, declared a priori true and superior to 
any scientific argument. Its truths are considered correct by those who believe in 
them, and remain true until a new religious belief or another intuition replaces them. 

 
The third difference is psychological: 

Á Materialism and science leave many phenomena and events unexplained, which is 
disturbing for many people. The greater a man's lack of education, the more 
disturbed he feels when he does not understand a phenomenon or cannot predict 
its outcome. 

That anxiety decreases when the richness of the man's vocabulary increases. When 
a man knows more words, he has more concepts and reasoning tools, and knows 
more facts and theories on which to base an understanding of the present and a 
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prediction of the future. It is a known fact that religious faith and superstitions are 
more frequent in less advanced societies (such as the animists of Haiti who practice 
voodooism) than it is in more advanced societies such as France. In a given society, 
highly educated people, especially those with a scientific education, are more 
frequently materialists than people with a more modest education. 

Á Spiritualism brings peace of mind. Revealed religion brings ready-to-use answers to 
such issues as: 

¶ What will happen after I die? 

¶ Injustice in this life: God rewards goodness and punishes wickedness in this life 
or the next. 

¶ Frustration due to inequalities of fortune, health, reputation, etc.: all men are 
equal in front of God, who judges them based on their deeds, not their social 
status. 

Spiritualism also answers many questions due to ignorance: when a man does not 
understand something or suffers from something, he can attribute it to Providence, 
or to a divine finality. This replaces "I am unlucky" and a sense of guilt with the 
responsibility of supernatural forces. With spiritualism, some men can also dispense 
with the effort of seeking a scientific truth and calling themselves into question when 
they find it. 

 
In fact, spiritualism and religion originate in the same psychological trait: when an 
answer is missing or disturbing, an easy solution is imagining a satisfactory one. The 
French philosopher Sartre even shows that man is often insincere and lies to himself. In 
addition, Sigmund Freud shows that the human mind is dominated by his unconscious, 
not his reason. (More on this in Part 3.) 
 
All men, including the greatest scientists, have biases and know truths they cannot 
admit. Einstein himself, in spite of his exceptional intelligence and intellectual honesty, 
wasted the last thirty years of his life looking for a non-probabilistic solution to the 
problem of the unified theory of fields. Such a solution does not exist, but Einstein was 
unable to admit ï because of a psychological inhibition ï that at the atomic scale reality 
is not deterministic in the traditional sense, that it can only be described in a probabilistic 
and non-separable form, as Niels Bohr was telling him; Einstein even exclaimed, "God 
does not play dice with the Universe". 

2.4.4 Why are so many intelligent people spiritualists? 

Most of my friends are at the same time intelligent, well educated and spiritualists. In 
their case, reason is dominated by intuition. Each is a spiritualist because in his mind 
spiritual intuition is so strong, so compelling, that it forces reason to believe its unproven 
intuitions and even to justify them. We shall see below that reason is never a value for 
the mind; it is a tool at the service of the values that dominate the mind at a given time. 
In short, my friends are spiritualists because they cannot refrain from being spiritualists, 
they do not even think about it. (See 2008 statistics on U.S. religious beliefs: 84% of 
Americans are believers [271].) 
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2.4.5 The limits of rational explanations - Materialism and ethic 

Kant explained very clearly that logic is limited, and that logical (scientific) reasoning 
may not be applied to all attempts to acquire knowledge [M3]. He also explained why 
ethic (the rules that govern life in a society) has no relationship with scientific reason and 
its objective truth. 
 
Therefore, materialism and ethic should not be opposed, and materialism should not be 
considered amoral or, worse, immoral. The book [5] explains why and how it is possible 
to be a materialist, honest and altruistic. 
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2.5 Materialism and spiritualism cannot be proven or disproven 

Philosophy postulates a principle of causality, which must be admitted without proof, like 
all principles. (A detailed critique is available below). Simply put, this principle states 
that: 

Á Every effect has a cause, and can therefore be explained; 

Á Every existing object has a reason for existing; it may not exist without having been 
created. 

 
If the causal principle is admitted, it is impossible to demonstrate that an observed 
phenomenon: 

Á Is not the result of some physical cause, so that it is the result of a supernatural or 
transcendent cause; not knowing a physical cause does not prove that it does not 
exist; 

Á Is the result of some physical cause, for it could be ï at least in part ï the result of a 
transcendent cause, the non-intervention of which can never be proved; 

Á Is not the result of some supernatural or transcendent cause, because the non-
intervention of such a cause can never be proved; 

Á Is the result of some transcendent cause, because the phenomenon could be due to 
an unknown physical cause. 

 
The consequence of these impossibilities to prove the origin of an observed 
phenomenon is that both materialism and spiritualism are unfalsifiable [203] doctrines 
(they cannot be proven false). Statements such as "Being a materialist is coherent" or 
"Being a spiritualist is coherent" are undecidable (there is no way to prove them true or 
to prove them false) [6]. 
 
Materialism and spiritualism are mutually exclusive doctrines, and each man must 
choose to which he adheres, unless he declares himself unable to choose, therefore 
unable to have a position on issues as important as man's free will or determinism. 
 
However, causality itself may be criticized, and so can determinism: see the paragraph 
"May causality be questioned?" below. 
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2.6 The Nietzschean critique 

The great German philosopher Nietzsche denounced man's non-acceptance of reality 
when it disturbs his preconceived ideas; Freud confirmed that propensity a few years 
later. 

Á When some men find life purposeless, when they do not know how it appeared, 
when they find it cruel or indifferent, they turn to a revealed religion. In Nietzsche's 
opinion, man invented God because he refuses reality; therefore, God is an idol 
created to bring purpose, perfection and justice artificially in a world that does not 
have any because it is indifferent to our values; believing in God is childish, pathetic, 
it is an evasion of reality. In short, Nietzsche considers believers nihilists, because 
they refuse reality and its absence of purpose. 

Á By extension, Nietzsche considers the idealism of philosophers of Enlightenment 
[47] such as Kant or Rousseau a childish refusal of reality, since those philosophers 
hoped that Reason and Science would bring humankind knowledge, happiness and 
the end of tyrannies. In Nietzsche's opinion, believing in such an ideal is also 
creating idols then believing in them, because the world is meaningless, it is a chaos 
that man will never understand and dominate. 

Nietzsche also considers nihilist Karl Marx's materialistic ideal, which replaces 
believers' faith in salvation by happiness here below, after communist society has 
replaced capitalist bourgeois society as a result of proletarian revolution. For 
Nietzsche, the materialistic ideal is as childish as the religious ideal, it is an idol 
created artificially for the purpose of worshipping it. 

 
In short, Nietzsche criticizes the belief of philosophers of Enlightenment and communism 
in ideals and values he considers fanciful, such as 

Á Human rights, Science, Reason, Democracy, Socialism, Equal Opportunities, etc. 
He accuses those philosophers to be unconfessed believers who simply replaced 
religious faith by new gods he calls idols, and who keep trying to invent a better 
world than the real one; 

Á Transcendent values (external and superior to our Universe's life). 
 
Nietzsche accuses those philosophers of judging and condemning life (nature) itself, 
instead of taking it as it is and helping humanity. He accuses them also of negating true 
reality in the name of false realities. His accusation is based on the 100% materialistic 
postulate that there is no transcendence, that every judgment is a symptom and an 
emanation of life, and therefore a part of life that cannot be external to life. 
Consequently, Nietzsche condemns all forms of idealism, considered nihilisms that 
childishly refuse reality and hope for a better world in the future. 
 
However, Nietzsche did not content himself with this pessimistic philosophy, this 
deconstruction of idealist philosophies that shows their childish and fruitless nature. He 
proposed to accept the present time even without understanding it, without seeing its 
purpose and without expecting hope. In his view, the triumph of Reason consists in 
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accepting what is, at the present time, without trying to find its final purpose, without 
nostalgia for the past (that will not return) or the future (that hasn't happened yet), i.e. 
doing without such non-realities. Wisdom even implies understanding and accepting 
present reality, an attitude Nietzsche calls "gay knowledge" (where gay means happy): 
see [48], which contains the famous quote "God is dead!" 
 
I observe that this acceptance of reality - even if it appears disturbing, purposeless, 
discomforting for the past and without promise for the future ï is in perfect agreement 
with the extended determinism I propose in this text. While I approve it, I propose to go 
beyond it; here is how. 

No idols, but ideals 

The idols Nietzsche condemns are, indeed, illusions that refuse reality; and any value 
judgment or decision of action based on such idols risks being erroneous. However, we 
shall see below that a man with even minimal imagination cannot refrain from having 
ideals; should we conclude that all human ideals are idols or illusions built to be adored? 

Á The ideals may be personal ideals, such as those of artists who dream of beauty 
and perfection, or those of a sportsman who dreams of going beyond his limits. 

Á The ideals may be altruist ideals, such as those of Doctors without borders 
(http://www.doctorswithoutborders.org/), or those of Nobel laureates Mother Teresa 
(http://nobelprize.org/nobel_prizes/peace/laureates/1979/teresa-bio.html) and Martin 
Luther King, Jr. 
(http://nobelprize.org/nobel_prizes/peace/laureates/1964/index.html). 

 
Every man with such an ideal is ready to surpass himself to make it happen, to risk his 
career, his health or even his life. With such an ideal that originates in everyday life and 
strives for an earthly objective, surpassing oneself is a form of transcendence, a 
vocation that ignores or even despises objections of reason. 
 
Such ideals arouse our approval and sometimes our admiration. In what respect do they 
differ from Nietzsche's idols? In what respect does an athlete who refuses the reality of 
his current performance and trains to improve it cherish illusions? In what respect is the 
ideal of Rev. Martin Luther King for equal rights different from Marx's communist equality 
ideal? A major progress often seems utopian as long as it has not been achieved. When 
Albert Einstein, an unknown 26 year old engineer, took on the vary bases of physics by 
refusing the contradictions of Newton's absolute space and time he replaced with 
Relativity [49], he did not create an idol, he destroyed one, Newton's unproven 
assumption. 
 
Being an abstraction, an idol is an a priori concept; it is an artificial truth admitted without 
proof and intended as a replacement of reality. It may become false if it asserts or 
predicts something that turns out to be wrong. Since God's existence or non-existence 
cannot be proven, Nietzsche considered religion an idol because its revelations require 
believing without proof concepts based on intuition, and imagined out of fear of reality. 

http://www.doctorswithoutborders.org/
http://nobelprize.org/nobel_prizes/peace/laureates/1979/teresa-bio.html
http://nobelprize.org/nobel_prizes/peace/laureates/1964/index.html
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His accusation is plausible, but it is no proof; calling a belief an idol is often a judgment 
without proof. 
 
If an idol is a hope, it is utopian because it considers possible something that is not. 
Marx's communism was ï and still is ï a utopia because it assumed that in the future 
men would be better than they ever were. A world without competition and with 
international solidarity are utopias for the time being, judging by the difficulty men have 
to agree on far more modest issues. 
 
But now imagine that astronomers detect an asteroid 60 km long, weighing three 
hundred thousand billion tons, due to collide with Earth 10 years from now at 
15 km/second, which would eradicate all or most living beings [199]. We can bet, then, 
that all countries will agree to work together on a project to deviate this moving space 
body: the utopia of international cooperation will have become reality. Also, consider the 
much greater probability that humanity must face a runaway greenhouse effect that will 
become catastrophic before the end of the 21st century; a utopian international 
agreement to strongly reduce the use of fossil fuels will then become a necessity 
recognized by everyone! 
 
 



81 
 

2.7 Materialism and determinism 

A materialist believes impossible a transcendent intervention in the evolution he 
observes between an initial situation (the cause) and a final situation (the consequence). 
He states that this evolution is necessarily deterministic if it is not due to chance. He 
postulates determinism because he postulates materialism, even if he must admit in 
some cases that he ignores the scientific explanation of the observed evolution. He is 
ready to call himself into question if he finds a better explanation than the current one. 
He also admits that chance may be a non-transcendent cause of a physical 
phenomenon. 
 
An in-depth study of determinism (such as the one that is the subject of Part 3 of this 
book) reveals consequences of this principle that surprise most people, especially 
philosophers. It encourages them to call into question their understanding of the 
deterministic chain of events between a cause and its consequences, and the method 
for deciding a course of action based on the current situation. 

2.7.1 Summary and conclusion about materialism 

Here is an excerpt of a text written by French philosopher Luc Ferry in pages 21-22 of 
[2]; I translate it below because it summarizes correctly the nature of materialism and 
what it implies, particularly as regards reductionism [179] and determinism. 
 

"About the real nature of materialism and its legitimate seductive power 

[é] materialism implies postulating that all events of the mind are both a product 
and a consequence of matter. Philosophical and religious ideas; moral, legal and 
political values; and the prominent aesthetic and cultural symbols bear no absolute 
truth or meaning. Quite the contrary, they are aspects of some physical facts and 
phenomena that are their actual conditions of appearance, even though such 
conditions may at times be complex and multifaceted. Therefore, there is no real, 
absolute independence of the world of ideas from physical matter, no real 
transcendence, but only an illusion of autonomy. Materialism constantly criticizes 
religion, of course, but also every philosophy that postulates a real transcendence of 
the truth of ideas or of moral and cultural values. 

In that precise sense, the main "philosophies of suspicion" that appeared so 
important in the 1960's, the philosophies of Marx, Nietzsche and Freud, are 
examples of contemporary materialism. They reduce values to their initial [lowest 
level] cause: economic infrastructure, the instincts and desires of life, the libido and 
the unconscious. Even when it takes into account the complexity of the factors that 
influence the production of ideas and values, materialism must admit its two 
fundamental characteristics: reductionism and determinism. 

Every kind of materialism is, eventually, a reductionism [é]. If by reductionism we 
mean the disappearance of specific characteristics to let only general characteristics 
appear, and the negation of all absolute autonomy of human phenomena, 
materialism could not be materialism without this reductionism [é]. 
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Whatever its form, every materialism is also a determinism in that it wants to show 
how the ideas and values we think we can freely decide about when we create 
them, or at lease choose some, are in fact imposed upon us by unconscious 
mechanisms that intellectuals should reveal. 

That is why materialism has such real seductive power. 

First, the materialistic approach is ï almost by definition ï based on suspicion and 
demystification; the materialist always pretends to know more than other people do, 
because he analyzes in such detail what he interprets as our naivety. 
Psychoanalysis, for example, is concerned with the psychology of the deep parts of 
our mind; it is supposed to decipher the most hidden thoughts, and delve into 
processes that ordinary people do not dare to get to grips with; it goes beyond 
appearances and symptoms, thus enabling a materialistic interpretation. 

In addition, materialism avoids preconceptions in order to start from facts, from the 
reality that determines all phenomena: Freud talks to us about sex, Nietzsche about 
instincts, and Marx about economic and social history. They talk to us about the 
subjects that really matter, that would not be approached otherwise, whereas 
spiritualism concerns itself with abstractions. It is true that, in most cases, reality is 
more interesting than philosophical vagueness." 

 
I personally prefer the materialist doctrine because, when I need to understand and 
predict I trust reason and objectivity more than intuition, which is unproven and so 
difficult for others to share. 
 
When I see the progress of humanity, I prefer to attribute its merit to man rather than to 
God. When I see all the poverty, the misfortunes and the injustice, I would rather hold 
man responsible than God. 
 
I readily admit that logical reasoning is not applicable to all the fields of thought; I do not 
see how I could justify logically my preference for Mozart's music to Honegger's. 
Moreover, as we shall see below, I do not justify the postulate of man's responsibility by 
some logical reasoning, but by the utilitarian necessity of life in a society, which does not 
prove this responsibility. 
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1-24 - And God said, Let the earth bring forth the living creature after his kind, cattle, 
and creeping thing, and beast of the earth after his kind: and it was so. 

1-25 - And God made the beast of the earth after his kind, and cattle after their kind, 
and every thing that creepeth upon the earth after his kind: and God saw that it was 
good. 

1-26 - And God said, Let us make man in our image, after our likeness: and let them 
have dominion over the fish of the sea, and over the fowl of the air, and over the 
cattle, and over all the earth, and over every creeping thing that creepeth upon the 
earth. 

1-27 - So God created man in his own image, in the image of God created he him; 
male and female created he them." 

 
[M6] The text below is a translated excerpt from the French text "La logique de 
lô®volution" ("The Logic of Evolution") 
http://www.nouvellescles.com/article.php3?id_article=508&var_recherche=Dambricourt 
by Anne Dambricourt-Malassé, a paleontologist from the French National Research 
Organization CNRS, and Secretary General of the Teilhard de Chardin Foundation 
(Teilhard de Chardin was a French Jesuit cleric, philosopher and paleontologist.) 

"Evolution, governed by pure chance from beginning to end, cannot by definition 
have any purpose or finality. Today's materialists, following the fashion of our times, 
believe that the affirmation that evolution produced rational thinking by a process 
other than chance is a kind of sacrilege. 

This materialistic preconception was recently upheld by the discovery of chaos 
theory, which pretends to explain how disorder can spontaneously create order and 
how, near the limit of instability, a system that exchanges energy can create forms 
of life that are totally new. That process is called 'creative chaos' or 'deterministic 
chaos'. Its base idea is that, by definition, the form that life will take ï like every 
system with long-term instability ï is unpredictable. Therefore, we humans have 
been unpredictable from the first day, and our appearance is meaningless. 

Well, the comparison of the ontogeny [78] of the cranial bones of all monkeys, small 
or large, archaic or contemporary, and of the Australopithecus, of Homo erectus, of 
Homo habilis, of Neanderthals, and of us exhibits a continuous process of 
compelling logic that spans 60 million years. Far from being chaotic, this process 
displays the founding role, throughout evolution, of what Teilhard de Chardin terms 
the 'law of complexity-consciousness'". 

Most paleontologists support the chaos theory. They use it to state that during the 4 
billion years of life's existence on this planet, the appearance of successive living 
species was completely unpredictable. They cannot conceive that the arrival of such 
or such family of living beings was predictable, particularly that of man. In their mind, 
our appearance is the accidental result of collisions of events that are completely 
independent, and the consequence of random genetic mutations that produced 
viable beings by pure coincidence. That theory supports a certain opinion about 
man's free will, of courseé 

http://www.nouvellescles.com/article.php3?id_article=508&var_recherche=Dambricourt
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My personal conclusions are the opposite, and support a very different opinion 
about man's free will. There is a logic that underlies all that randomness and that 
even results from it. There is something very stable, very persistent and stubborn 
that presided over evolution during all those years. Regardless of the motion of 
continental plates, climate crises, species appearances and disappearances, 
regardless of chaotic randomness due to unpredictable chance, the period that 
extends over 60 million years shows that the base of the skull of primates, monkeys, 
then hominids, archaic and modern men is becoming smaller and smaller following 
an unruffled explicit logic that enables predicting the formation of skull shapes." 

 
The reasoning of this scientist (whose belief in God and admiration for Teilhard de 
Chardin strengthen the spiritualism) contains the same mistake as teleology in general: 
since she can observe a link between various phenomena, and since that link cannot be 
explained except by randomness and chaos ï which, being a believer, she cannot 
accept - she attributes it to an external will, to a finality, to a divine determinism. 
 
She also accuses other scientists to be mentally unable to accept the fact that the 
evolution of species is predictable, in spite of the fact that no scientist ever - including 
today - has been able to predict the next stages of that evolution! Her intuition that there 
is a divine plan of evolution for living species is so overwhelming that she considers the 
logic of materialist scientists who abide by facts too rigid. 
 
The description of how the genetic mutations that produced evolution are governed by 
the convergence law of strange attractors was provided there. The explicit logic (divine 
determinism) this scientist sees exists only in her imagination; it is an illusion resulting 
from her willingness to see a spiritual order and finality preside over evolution.  
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Part 3 
 
 
 
 
 
 
 
 

3. Determinism Extended - 
a Contribution for Rational Thinking 

 
 
 
 
 
 
 

"éI can live with doubt and uncertainty and not knowing. I think it's 
much more interesting to live not knowing than to have answers which 
might be wrong. [é] 
 
I do not have to know an answer; I do not feel frightened by not knowing 
things, by being lost in a mysterious Universe without having any 
purpose, which is the way it really is so far as I can tell. It does not 
frighten me." 
 

Richard Feynman's views on knowing the answers to everything  
(BBC interview, 1981) [245] 

 
 
 

About the definition of extended determinism 

Usually, a definition describes the meaning of a word. Such a descriptive definition being 
too restrictive for extended determinism, I use below a constructive definition allowing an 
infinite extension of this notion deduced from properties of laws of the Universe. 
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3.1 Traditional determinism 

This expression designates both a scientific principle and a philosophical principle. Both 
principles are admitted without proof, because their practical consequences are 
confirmed by everyday experience, while their negation leads to incoherences. 
 
This text examines determinism to study: 

Á The consequences of a cause; 

Á The evolution of a system between an initial state and a final state at a later time; 

Á The possibility to predict the future. 
 
We will start with traditional scientific determinism. Then, after discovering limits and 
inadequacies, we will augment its definition to meet the requirements of modern 
science. 

3.1.1 Determinism as a scientific principle 

3.1.1.1 Definition of traditional scientific determinism 

In this text, I call traditional (or classical) determinism a scientific principle that governs 
the time evolution of a situation due to the natural laws of physics; this evolution is 
governed by a necessary and sufficient condition and a stability rule. According to this 
principle, an initial situation called cause inevitably brings about an evolution called 
consequence following the two rules below: 

Á Necessary and sufficient condition 

¶ Necessary condition: in the absence of the cause, the consequence does not 
happen. In addition, every observed situation or phenomenon was preceded by 
a cause, and nothing may exist without having been created. 

¶ Sufficient condition: if the cause exists, its consequence happens (it is certain). 
However, that consequence is an evolution phenomenon, not a final outcome. 

Example: I hold a rock in my hand; if I let it go, it falls. 

¶ Its fall is due to my act of letting it go, a necessary condition; 

¶ If I let it go it falls, a sufficient condition. 

This necessary and sufficient condition defines one of the principles of logic: the 
causal principle (also called principle of causality or causal postulate). 

¶ The necessary condition explains a consequence when one follows the flow of 
time backwards up to its cause. 

¶ The sufficient condition allows predicting a consequence when one follows the 
flow of time from its cause toward the future: the evolution is certainly initiated. 

However, the causal principle does not predict anything about the result of that 
evolution; it does not guarantee predictability, as we shall see. The sufficient 
condition only implies that the cause will initiate the corresponding evolution 



88 
 

law; but for some evolution laws it is impossible to predict the result before the 
end of the evolution, and/or measure it afterwards with arbitrary precision. 

Explaining (in the sense of causal understanding) and predicting justify the 
importance of determinism in rational thinking. 

Philosophical determinism described below applies in both directions: knowing the 
present situation enables knowing both its past and its future [200] (example). This 
necessary and sufficient condition had been enunciated by Spinoza a century and a 
half before Laplace [63]. 

The cause here is the efficient cause, not the final cause [39]. 

We shall provide more details about aspects of this principle such as the initial 
cause, the possibility to predict a cause before the intervention of the law that acts 
on it, etc. 

Á Stability rule 

The same cause always produces the same effect: the effect of a cause is 
reproducible. The physical laws consequences of a given cause are stable; they are 
the same everywhere and at all times. 

Consequently, a stable situation never evolved and never will; it is its own cause 
and its own consequence! Taking into account an evolution after time t requires 
changing the definition of the observed system. 

In fact, the flow of time can only be observed when something changes; if nothing 
changes, time seems to stop. 

3.1.1.1.1 Determinism, predictability and difference between science and magic 

Determinism helps understand situations and phenomena, and predict evolutions. A 
scientific theory predicts the consequences of a cause such as the values of variables or 
the law of evolution that applies to this cause. Scientific predictions must be verifiable 
experimentally; as a minimum, when experimental verification is impossible, a law must 
not be contradicted by known facts or consequences of its predictions. Experimental 
validations, falsifiability [203], and the absence of a counterexample and of theoretical 
proofs of falsity, are the conditions that distinguish a scientific theory from a magical, 
supernatural or fanciful explanation. 

3.1.1.1.2 Stochastic determinism 

With the above definition, determinism may be stochastic [31]. We shall see that some 
laws of physics produce probabilistic results (usually called stochastic), and these laws 
will be termed deterministic because they obey the causal principle in a stable manner. 

3.1.1.1.3 Determinism and absence of cause - Chance 

Traditional determinism excludes any phenomenon that does not follow a law, that is 
due to chance, therefore being unexplainable using causality, or whose reproduction 
given well-defined initial circumstances and/or a well-defined procedure is not certain. 
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If we suppose that a supernatural intervention is possible and that, being supernatural, it 
does not follow any law of our Universe and its occurrence and effect are unpredictable 
(therefore not reproducible), then this intervention is not deterministic. Determinism 
therefore excludes any phenomenon due to divine intervention or to some transcendent 
cause (a cause external to our Universe). In accordance with materialism, we postulate 
that in our Universe there are no transcendent interventions. 
 
A phenomenon for which we can prove that it does not result from a well-defined and 
reproducible process is non-deterministic. Such phenomena exist in the human mind as 
undecidable propositions [6], and more generally as the result of intuition and 
sagaciousness [66] [141]. 

3.1.1.1.4 Examples of deterministic phenomena and computability issues 

Á According to traditional determinism, throwing a dice is a random phenomenon, 
since its result is unpredictable. In fact, the result is not completely undetermined: 
the set of results, {1, 2, 3, 4, 5, 6} is always the same. 

The stability of the set of results has a consequence: within the scope of extended 
determinism we will define below, throwing a dice is considered a deterministic 
phenomenon, since it can be initiated as many times as one wishes and each time 
the resulting process is the same. In addition, its result is always an element of the 
same set: throwing a dice is governed by stochastic determinism. We shall see that 
in nature the result of a given evolution is not necessarily unique: it may be a set. 
Extended determinism only requires that the same cause always initiate the same 
phenomenon; the result of that phenomenon may have several elements simply 
because the equation that describes it has several solutions, a frequent situation. It 
is the choice of a single element of the result set which is random. We shall see 
more examples of result sets when we discuss quantum mechanics below. 

Á The result of an algorithm [69] processed by a computer is necessarily deterministic 

[114]. We shall see that the sequence of decimal digits of pi (p) presents no 
regularity whatsoever; it seems random [98] in spite of being produced by a 
computer's algorithm. This shows that an algorithm can generate sequences of 
random numbers in spite of its determinism (this conjecture is very likely true 
because no counterexample was ever found, but not formally proven). Software 
routines to generate sequences of random numbers are frequently used in 
computing and to design physics experiments. 

We shall see that an algorithm's computability requires determinism, but a computer 
model of a deterministic process does not necessarily result in a computable 
algorithm. (Details on computability: [114]) 

Á If, on a dark night, a man in despair jumps from a bridge into a river to drown, and 
another man he has not seen dives into the river and saves his life, the rescue was 
unpredictable. This is a determinism case when two independent causal chains 
meet, the chains of the two men. 




